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REP eR ps 


To his Excellency, 
FOHN LEE CAGROLE, 


Governor of Maryland : 


I have the honor to report, in pursuance of section 4, chap- 
ter 47, laws of 1876, ‘‘ the work accomplished by the Com- 
mission”’ during the year 1877, and to make a few “ sugges- 
tions for the protection and propagation of the food fishes of 
the State,’ as the result of my observation and experience 
during the four years of service as Commissioner of Fisheries. 

The past year has been a most important one, to the fishing 
interest especially, as producers, and to the country at 
large, as consumers of fish, on account of the many indubit- 
able proofs which have accumulated, showing the correctness 
of the theories on which most of the efforts to restore deple- 
ted waters with the valuable fishes, which were once abun- 
dant, but had either entirely disappeared, or had become 
alarmingly scarce, depended for success. On the correctness 
of these theories depended also the success of any efforts to 
stock waters with migratory fishes, which had before been 
unknown to them. The year 1877 will be noted as adding 
confirmations so strong that even the hitherto most skeptical 
can no longer doubt the unerring certainty with which the 
anadromus fishes (those fishes which move up the rivers. to 
spawn,) return, when adult, to the river in which they had 
spent their minority. That this was the habit of the Sal- 
mon, had been demonstrated both in Europe and in this 
country, as great numbers had. been marked and found to 


return to the same river, year after year ; but the experiments 
had. in a great measure, been confined to rivers or localities 
in which the Salmon had been previously found. During 
the year just ended, we have had many proofs that this 
instinct is so strong that the Salmon will return to rivers, 
in latitudes in which they had never existed prior to their 
artificial introduction as young fish. 


Mr. Wilmot, Fishery Officer of the Dominion of Canada, 
writes me: ‘‘Calitornia Salmon have visited my establish- 
ment this Autumn for breeding purposes.”’ 


Hon Theo. Lyman, Commissioner of Mass., writes: ‘‘The 
most striking and rapid restoration of a partially exhausted 
fish, was that of our common Smelt, (Osmerus), which we 
value much, and which we again have in its former size and 
abundance. 

A very important fact is the return this year, and for the 
first time, of large numbers of adult Salmon, (S. salar), the 
progeny of artificial culture, to the Merrimack river. 

Small lots of Salmon parrs had been placed in the upper 
waters on several occasions previous to 1872. In that year, 
16,000 were put in; and in 1873, 185,000. 

This year (1877,) we ordered our agent at Lawrence, to 
shut the water from the great fishway daily, and see what 
was in it at the moment of closing. 

On May 31st, he found two Salmon of 8-12 ibs. weight. 
On June 4th, a 15 1b. Salmon. From June 10th to July 
10th, there were found, almost daily, from 1 to 5 large Sal- 
mon in the act of passing the way at the moment of closing. 
They penetrated to the very head-waters, among the White 
mountains, and were seen shooting the falls in numbers. 
Many were taken, for a moment, in a net and examined, and 
were found to be high-fed, silvery fish of the first quality.”’ 

Dr. Wm. M. Hudson, of Connecticut, adds the following 
testimony to the return of the Salmon: ‘‘ The young of the 
Salmo salar from Bucksport, first introduced in 1871, ap- 
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peared as Smolts within two years after their introduction, 
and specimens were easily obtained. About a dozen of the 
adult fish have been taken in the Connecticut river during 
the past season.”’ 

But to us in Maryland, of more importance is the re-ap- 
pearance, in the Delaware, of Salmon of both varieties: the 
Salmo salar of the northern Atlantic coast, and the Salmo 
quinnat of the Pacific. JI have received authenticated 
accounts of the capture of one weighing 834 lbs., at Newcas- 
tle; one, 81 Ibs., at Riverton; and one weighing 9 Ibs., 
taken between Bordentown and Trenton; and have myself 
seen a large female Penobscot Salmon, with the mature eggs 
running from her, which was taken near Easton, in the act 
of spawning ; there have been several others reported, even 
weighing as high as 20 lbs. These indications of the suc- 
cessful introduction of the Salmon into the Delaware, com- 
menced two years prior to the establishment of a Fish Com- 
mission in Maryland, strengthens our hopes and confidence 
in the results of our eftorts, as the Delaware is not so unlike 
our own rivers, and not in so different a latitude but that 
we can reasonably expecta like result. More important to us 
still, than the accumulated evidences of the laws which gov- 
ern the migrations of the Salmon, are the proofs which have 
been added during the year, that these laws are as surely 
applicable to the migrations of the Shad 

It may be possible to attribute the return, in com- 
paratively large numbers, subsequent to artificial propaga- 
tion of Shad in a river, while in adjacent rivers they con- 
tinued to decrease, to other causes than the production of a 
large number of young fish, which, without artificial means 
would have been entirely destroyed. It is impossible, how- 
ever, to account for the sudden appearance of Shad in a river 
in which they had not hitherto existed, but in which young 
Shad, artificially propagated, had been placed, on any other 
theory than that of their return to the waters of their youth, 
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impelled by the same instinct which has been so clearly dem- 
onstrated as governing the Salmon. Such unmistakable 
evidence have we in the capture of several hundred adult 
white Shad, Alosa sapidisima, in the Ohio river last spring, 
since prior to their introduction in 1872, by the United States 
Commissioner, this most valuable fish was unknown to the 
Mississippi river, or any of its tributaries. Add to this the 
successful introduction of Shad into the rivers of the Pacific 
slope, and we are forced to the conviction that the same 
laws are applicable to the return of the Shad as to the Sal- 
mon, viz: that they will return as adult to the waters in 
which they are placed when young. 

On page 22 of the report of the Commissioners of Fish- 
erles of the State of California for ’76 and ’77, they say: 
‘‘Shad, in their season, are becoming quite numerous in the 
Sacramento river. The experiment of their importation to 
this coast has resulted satisfactorily. The river is of proper 
temperature, and furnishes an abundance of food for the 
young fish before they go to the ocean. There can be no 
doubt that the first Shad brought from the Hudson river, in 
eighteen hundred and seventy-one, have been to the ocean, 
returned and spawned.’’ 

The introduction of Shad into the rivers flowing into th: 
great lakes has also proved as completely successful, although 
it was feared that they would not find in the fresh waters of 
the lakes, conditions as suitable as in the salt water of their 
accustomed abode in the Atlantic. During the past season, 
many fine large specimens, weighing as much as five and a 
half pounds, were taken in the tributaries of Lake Ontario. 
The dates of the original deposit of the young fish in the 
waters in which they had hitherto been unknown, and the 
times of their subsequent re-appearance as adult, give us 
some evidence, also of the probable growth, of the variety of 
fish. In these instances of the successful introduction of Shad 
in California, in the Ohio and in the Great Lakes, the first 
deposits having been made in 1871, 1872 and 1871 respect- 


ively, indicate, that with the Shad at least, that they do not 
return from the sea in numbers as adults before the 4th, 5th, 
or perhaps the 6th year. The imperfect means of observa- 
tion causes these deductions to be mere conjecture, but suffi- 
ciently important to sustain hope and confidence in the ulti- 
mate successful results from efforts to re-stock our waters 
with this valuable fish, even though no decided increase is 
observable for four or five years after the initiation of the 
work. In judging of the efficiency of the means employed 
to re-stock our waters with Shad, we must not lose sight of 
the fact that there has been an enormous, alarming and 
steady decrease in the yield of our Shad and Herring fish- 
eries since forty years back, when the catch on the Potomac 
in one day was equal to the entire catch of last season. 
Surely, if this decrease can be arrested only, even if there is 
no marked increase for several years to come, the work of 
artificial propagation, as yet scarcely more than begun, 
should be prosecuted with the utmost energy. 

It was not to be expected that we should have any positive 
evidence of the success of the introduction of Salmon, or the 
increase of Shad, resulting from young fish artificially prop- 
agated and placed in our waters, as a sufficient time has not 
elapsed since the commencement of the work in Maryland ; 
but we are not without indications of what will be the result 
of continuel efforts to increase our fish yield. As it has 
been pretty well ascertained that the male Shad are adult, 
and run up the rivers a year sooner than the females of the 
same brood, which are not mature until the 3d or 4th year, 
I looked with some certainty for an increase of numbers in 
the Bay of smaller male Shad, consequent to the return of 
some of the males of the one million seven hundred and 
ninety-five thousand turned loose in the Chester river, and 
the two million three hundred and fifty-five thousand turned 
loose in the Patuxant during the spring of 1875. It having 
been observed with the Salmon, that the youngest fishes 
arrive earliest in the season, but do not penetrate far the first 
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year, | thought it most likely that the return of the young 
Shad would first be noticeable in the Bay, so visited the 
Annapolis Fish market on Saturday, April 21st, and exam- 
ined many of the fishermen operating the large pound nets 
in that locality, and the universal testimony given by them 
was that the catch of small ‘‘ buck Shad ’’ had been larger 
than known for many years, some asserting that they had 
not taken so many male Shad for twenty years, while the 
females were not more abundant than in previous seasons. 
If this increase in the number of males is attributable to the 
operations on the Chester in 1875, as we have every reason 
to believe that it is, a corresponding increase in the females 
can be looked for during the coming seasons. 

The great success attained by artificial means in the Con- 
necticut, Hudson and other rivers, has already been in- 
stanced in my previous reports. 

The National Museum at Washington, has a case devoted 
to the preservation and exhibition of specimens, showing the 
success in stocking waters of the country with fish by artifi- 
cial methods. This case is constantly, almost weekly, re- 
ceiving additional specimens from all parts of the country, 
testimonies to the successful efforts of Prof. Baird, United 
States Commissioner, and of the several State Commissioners. 

Apace with the accumulation of evidence to the correct- 
ness of these theories, on which the efforts to increase the 
fish-food resources of the country were based and the proofs 
of the good results already attained from these well-directed 
efforts, is the progress which has been made during the year 
in the methods, and the improvements in the apparatus em- 
ployed and necessary for the successful prosecution of this 
important industry. 

In other States, there have been several important im- 
provements made in the apparatus used during the develop- 
ment artificially of the ova of fish, and in the methods of 
packing eggs for transportation. In Maryland, we have 
overcome some difficulties with which our natural surround- 


ings threatened to obstruct our efforts to restore Shad to 
their former degree of plenty. ‘ We have been able, during 
the season, to thoroughly test the apparatus, used to trans- 
port the shad eggs from distant fisheries to a central hatch- 
ing station, to completely develop the eggs when not con- 
venient to transfer them, and to transport the young fish 
after they are freed from the eggs—referred to on page 8 of 
my report of January, 1877. We perfected this apparatus, 
in its detailed arrangements, and so successful was its use 
during our operations at the head of the bay last spring, 
that we deem it worthy a more minute description, which 
will be found, in the account of the Shad hatching work, 
on another page. 

The more important apparatus, of which the above was 
auxiliary, is that used at the central station, capable of 
perfecting an almost unlimited number of eggs safely, with- 
out danger from storm, independent of current, and at com- 
paratively small cost. This apparatus, original in design 
and novel in construction, is fully described in the drawings 
and specifications of the patent granted by the United States 
Patent Office ; these are reproduced in the account of Shad- 
hatching operations. 

For the third apparatus, which marks the advance in fish 
culture in Maryland during the year, we are indebted to Mr. 
Thomas Winans, of Baltimore, whose thoughtful study of 
their habits, and observations of the Brook Trout hatched in 
his dwelling during the winter, resulted in his devising an 
apparatus in which to feed the young fish. The Trout kept 
and fed in this apparatus attained, at three months, a size 
at least double that of those of the same brood which were 
kept and fed in the usual nursery tanks. Mr. Winans 
kindly presented the Druid Hill Hatching House with a 
number of these vessels, with all the necessary appli- 
ances, ready for the introduction of the water. The device 
consists in the use of an ordinary apothecaries’ filtering 
funnel, fitted to a frame, which keeps it in position ; a rubber 


tube is slipped over the neck, through which the vessel is 
supplied with water, which flows out through a screened 
aperture near the top. The current, which is caused by the 
passage of the water through, is so regulated in force as to 
keep the particles of food thrown in, suspended about 
midway, constantly in sight of the fish, and easily 
attainable by them. The food is consumed without being 
deposited on the bottom, as in the ordinary nursery tanks, 
where it remains, uneaten by the fish, and, unless carefully 
removed, to putrify and vitiate the water. By the use of these 
glass-funnels, the iovements of the fish are plainly visible, 
and the exhibition of those reserved for experiment and ill- 
ustration, made attractive. Such was the success from the 
use of these glass-funnels, that we are about to introduce 
them on a considerable scale in the Hatching House. Those 
presented by Mr. Winans are about the maximum size that 
can be constructed of glass. But as the fish increase 
in size, we will use the inverted cones, such as illus- 
trated in the account of the Shad hatching operations. 
These, though having the advantage in cheapness and 
capacity for greater size, are, of course, opaque, and not so 
attractive. Although vessels of the inverted cone form 
had been used for four years py us, for the purposes of pro- 
pagating fish, to Mr. Winans is due the credit of first plac- 
ing this form of vessel to the use of rearing as above 
described. 

The evidences of the success of the work in other States, 
and the indications of the success, which can be confidently 
looked for in time, in our own State, have taught us that we 
are not pursuing a vain or idle fancy ; that the energy which 
has inspired most of those who have entered upon the prosecu- 
tion of this comparatively new industry, is not the energy of 
wild enthusiasts, but the vigorous action which truth in- 
spires, and the consciousness of the good which will result 
to the country, and the benefit to mankind by a greater pro- 
duction of healthy and cheap food. 


We, hare not only learned that we are doing the right 
thing, with reasonable hope for success, but, by the advance 
made in the methods and apparatus above referred to, have 
found how best to do it; but almost as important as these, is 
the increased interest which the people take in the work of 
the Commission. The gathering of spawn at points easily 
accessible to the people; the development of the ova in so 
public a place as Druid Hill Hatching House, where every 
one is cordially admitted, so that every stage of that devel- 
opment can be seen, and the gradual changes watched ; the 
distribution of the young fish; the successful conduct of 
Shad hathing at the head of the bay, where all so disposed 
could see, and the constant reports which the press of the 
State have given, have tended to cause the people to think 
earnestly, and give the subject more thoughtful considera- 
tion than heretofore. ‘The consequence is, that fish are no 
longer looked upon as spontaneous and inexhaustable pro- 
ducts of the waters, and it is no longer deemed the first 
duty of every one to take and kill every fish seen, whether 
needed for food or not. With this more just appreciation ef 
the origin, and the natural laws which govern the growth 
and existence of fish, comes the desire for their protection, 
that they may be tributary to our comfort, and a never fail- 
ing means to our support. Thus, hand in hand with fish 
culture, should come intelligent and systematic protection, so 
necessary for its success. 

The full results can never be derived from the artificial 
propagation of our food fishes, unless aided by legislative 
protection ; but no protective laws rigidly enforced, short of 
a total suspension of fishing, unaided by artificial propaga- 
tion, can restore our Shad and Herring fisheries to their 
former glory. The Shad and Herring are taken together, 
except in the gill nets, and they commence to spawn, the 
Herring first some two weeks after they appear, and the 
spawning season extends through the spring. It is, there- 
fore, impossible to protect them in their spawning time, ex- 
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cept by not taking them at all; for their capture is not pos- 
sible at any other time. After an individual Shad or Her- 
ring is taken, that’s an end of it; there is no way of saving 
him or her, even if found ready to reproduce, let the captor 
be ever so disposed to do it. But the Shad and Herring are 
enormously prolific, the Herring more so than the Shad ; or 
rather they each have great capacity for reproduction ; but 
that the results from the natural production of those fish 
which escape, are at all approximate to the number of eggs 
contained in the ovaries is very doubtful. JI am inclined to 
think that by far the greatest loss, with this class of fish, is 
during the egg state. It is impossible to make any estimate 
as to the percentage of loss of eggs from unimpregnation, 
destruction by sediment, and by being preyed upon 
by Eels and other fish, but it must be very large. In 
very many cases where nature is most lavish as to num- 
bers, does she permit the greatest waste, and with many of 
the fishes, we can observe that the natural protections given 
the eggs are inversely as the number produced by the par- 
ent. The male of some of the *Siluroids carry the half 
doz. or so eggs deposited by its mate in the mouth, and care 
for them until developed; whereas the thousands pro- 
duced by the Shad are left to be preyed upon by every 
passing fish. The Salmon yield much fewer eggs than 
the Shad, and they are apparently much more carefully 
deposited by the fish, and with much better chances cf 
becoming impregnated by contact with the milt than the 
Shad eggs, yet Mr. Myron Green, foreman of the United 
States Commission Hatching Station on the McCloud 
river, found that not more than eight per cent. of the eggs © 
naturally spawned were fertile. See report of Commis- 
sioners Fisheries California, 1877, page 12, for this state- 
ment: ‘After throwing out all the eggs found not to be 
fecund, there were left eight per cent. of the whole number 
gathered, which were found to be fertile. When eggs and 


milt are artificially brought in contact out of the water, it 
* Arius fissus, A. Boakcit. 
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would be carelesness or inexperience that would prevent 
ninety-five per cent. of the eggs from being fertilized.”’ 

The great loss of eggs from causes above referred to, makes 
it necessary that a very large number of breeding fish 
should be left to spawn, so as to provide for the yearly con- 
sumption. 

As the eggs which are hatched artificially are taken 
from the fish after they are practically dead and en 
route to market, the young fish derived from this source are 
a clear gain, and must ever be an important addition to 
whatever numbers may be produced by stringent protection. 


HATCHING HOUSE. 


During the year, the Hatching House has been much im- 
proved and the interior repainted ; the filtering tank in the 
house has been much enlarged, so that the Spring water can 
be more slowly and thoroughly cleansed of sediment, and 
separate filtering tanks have been constructed on an adjacent 
hill, in which the water derived from the city reservoir is 
filtered before being introduced into the building. The ele- 
vated position of these filtering tanks has enabled us to carry 
the water into the second story ; the two rooms formerly 
occupied by the attendant have been thrown into one, and 
will be used hereafter as a nursery and hatching room, add- 
ing very materially to the capacity of the house. The regu- 
lar routine work connected with the care of spawn of the 
fall and winter spawners, and tl:e distribution of the young 
fish when sufficiently advanced, was conducted during the 
winter of 76 and fall of ’77, with the usual success. On 
the Ist of May, I found it necessary to trans‘er the force of 
trained men to the Shad-hatching station, and work in this 
department ceased until fall, when active operations com- 
menced with the receipt of 200,000 eges of the California 
Salmon. 

The details of the distribution of fish from the eggs 
received in the fall of 76, and not included in the last 


report, that is, from January Ist to June 4th, amounted to 
31,000, as will appear from the tables hereafter given. These, 
with the distribution made in the fall of 1876, amounting 
to 784,640 (see pages 22 and 23 of report of ’77,) make an 
aggregate of 815,640 from the eggs received in the fall of 
76, 

On the 10th day of October last, I received, through 
the kindness of the United States Commissioner, a crate of 
Salmon eges, containing about 200,000; on unpacking, 
only 6,689 dead eggs were found, a very small loss during 
the transfer across the continent. The distribution made 
of the young fish hatched from this lot will appear 
in subsequent table. There are still at the Hatching 
House, about 10,000 young fish, which have been kept for 


future distribution and experiment. 


The loss of young fish from this lot of eggs was unusually 
large. The weather was unusually warm when the eggs 
were laid down, and the water being unusually warm, the 
fish were perhaps prematurely hatched. 

There are now in the hatching apparatus about 180,000 
eggs of this fish, also a contribution from Professor Baird, 
and when hatching and ready for distribution, will be dis- 
posed of asusual. These are eggs which were received in two 
lots by express from California—one of 100,000 on December 
5th, only 1,430 having died en route; the other lot of 80,000 
reached the Hatching House on the 13th. They were taken, as 
I understand, from younger fish, which spawn later in the 
season, and after the regular operations of the United States 
Commission on the McCloud river had ceased ; the eggs 
arrived in good condition, and are considerably larger than 
any eggs of the California Salmon yet received. Of the 
2d lot of 80,000, only 2,525 were found to be dead when 
they were unpacked. 

The total number of California Salmon planted during the 
two years ('76 and ’77,) 911,040, recorded in last report, and 
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150,500, as will be-seen from table, is 1,061,540; if 
to these are added 170,000 for the produce of eggs now in 
the Hatching House, as these will be distributed during the 
Winter, we have an aggregate of 1,131,540 California Salmon 
planted from the eggs of 1876 and 1877, and since the 
commencement of this work by the Maryland Commission, 
an aggregate of 1,644,304 hatched and planted. 

During the year, the avant courier of those first deposited 
should appear in the bay and tributary rivers ; but we cannot 
look for the appearance of any large number, even if the ex- 
periment of their introduction is thoroughly successful, be- 
fore next year, or possibly the year after. 

We have made the effort to stock the Maryland waters 
with this variety of Salmon on the very large scale shown, 
as we are inclined to believe that their introduction will 
prove successful, notwithstanding the fact that the Salmon 
family has been considered an inhabitant of extreme cold 
waters only. We selected the California variety, not only 
as of more rapid growth than the Hastern, (salmo salar,) but 
also from the fact that they frequented much warmer waters 
than their Atlantic cousins were ever known to inhabit. 

The following information given by the California Com- 
missioners is of great importance, and answers the oft 
repeated question: Will the Salmon be able to live in our 
warm waters ? 

“The statistics hereafter given of the temperature of the 
water through which the Sacramento and San Joaquin Sal- 
mon pass to reach their spawning grounds, show that they 
swim for hundreds of miles through the second hottest val- 
ley in the United States, during the hottest portion of the 
year, where the mean temperature of the air is 92° Faren- 
heit, and of the water, 75°. These statistics have been 
obtained from the record kept by the Central Pacific Rail- 
road Company, and are for the months of August and Sep- 
tember of the years 1875, 1876 and 1877. They are of im- 
portance as showing that the Sacramento Salmon will enter 
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rivers for spawning purposes, where the water is so warm 
that the Eastern Salmon (saimo salar), if it were to meet it, 
would turn back to the ocean. They are also of importance 
as illustrating the probability that there are many streams 
on the Atlantic coast, from the Potomac to the Rio Grande, 
in‘o which this fish could be successfully introduced.’’ 

That the Eastern Salmon can be acclimated, at least in 
the Susquehanna and Potomac, seems now to be possible. 
We have, from time to time, placed a few thousands of the 
Penobscot Salmon in the tributaries of these rivers, by way 
of experiment, and as they have been so successfully intro- 
duced in the Delaware, may be rewarded by like results in 
the tributaries of the Chesapeake. 

There has, to some extent, existed a very erroneous 
Opinion as to the value of the Salmon as a food fish, an im- 
pression, no doubt, caused by the glowing descriptions of 
the exciting contest with this king of fishes, given by enthu- 
siastic anglers since the days of Isaac Walton. Their intro- 
duction into Maryland has met favor rather with the angler 
than the fisherman. But that the Salmon occupies a promi- 
nent place among the fishes which furnish largely a healthy 
food for mankind, and add materjally to the wealth of any 
country producing them, is shown by the following statistics 
of the yield of two rivers alone 

‘The following tables will show the numbers and weight 
of Salmon transported on the railroads and steamboats from 
the Sacramento and San Joaquin rivers to the cities of San 
Francisco and Stockton, from points on the river below the 
cities of Sacramento and Stockton, from November Ist, 1875, 
to August Ist, 1876, and from November Ist, 1876, to 
August Ist, 1877. They do not include the catch of the 
fisheries at Tehama or near the mouth of the Feather river, 
nor do they include the fish taken on the upper waters of 
the Sacramento and San Joaquin, nor the Salmon brought 
to market by fishermen in their own boats; therefore, to the 
totals should be added at least twenty-five per cent., to show 
an approximation of the actual catch :”’ 
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STATEMENT 


“Of Salmon transported from the following stations on the Sac- 
ramento and San Joaquin rivers to San Francisco and 
Sacramento, from November Ist, 1875, to August Ist, 
1576 


FROM THE FOLLOWING STATIONS TO SAN FRANCIECO: 


Collinsville, New York of Pucifie, io Vista, Emmaton, Jersey Landing, Anti- 
oct, Benicta, Clarksburgh, Courtlaud, Martinez, Kentucky, Bradford, 
Sacramento, Vallejo, and Webbs. 


Pe eeo1OOse SAlMNON,y WEIERING 166.2. eee ieee se aeee 3,196,075 lbs. 
Bas poxes Of Salmon) weigliing: .. 6.06... ces e es ... 486,080 Ibs. 
3,118 sacks and baskets of Salmon, weighing...... ostets 811,800 Ibs. 

158 barrels of cured Salmon, weighing........ i Cogade 31,600 Ibs. 
512 barrels and boxes of smoked and dricd Salmon, 

WENGE. oon wcrc Senin amr iten. Say eony ate x ve ala 102,644 Ibs. 
BURRESS 818 il ecg avenue Sela avoo =, Orepa Since oxepe drake aston 4,128,149 lbp. 


FRoM THE FOLLOWING STATIONS TO SACRAMENTO: 


Courtland, Benecia, Rio Vista, Collinsvil’e, Emmaton, and Clarksburgh. 


116 Joose- Salmon, weighing -.. 0.0 cecsee cera n ar aathes £9,150 Ibs. 
106 baskets and sacks of Salmon, weighing............... 10,600 Ibs. 
53 barrels of Salmon, weighing......... Moet IA 6.000oe 12,850 lbs. 
Mie POxem Or SAlNON, WEIEDINE Sac cee... nicest aes oe 57,440 Ibs, 


From Antrocn To STocKTON. 


70 loose Saimon, Weighing...........6. astnorarere psehecmet: 1,750 lbs, 
ae poses of, Salmon, weighing * 2.2.0.0 00s000.0 060) eae eee 9,200 Ibs. 
Popa We Of SAMO 6 ia sera ae evades Specs ens noun 4,249,139 Ibs. 


NUMBER OF STURGEON. 


REGORG CLUTRCOU pain. ict nee vy x vinerued le clian pines cas 274,875 Iba. 
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STATEMENT 


Of Salmon transported from the following stations on the Sac- 
ramento and San Joaquin rivers to San Francisco and Sac- 
ramento, from November 1st, 1876, to August lst, 1877. 


FROM THE FOLLOWING STATIONS TO SAN FRANCISCO: 
Collinsville, New York of Pacific, Rio Vista, Emmaton, Jersey Landing, Anti- 


och, Benicia, Clarksburgh, Courtland, Martinez, Kentucky, Bradford, 
Sacramento, Vallejo, and Webbs. 


iic.ov8 loose Halmon; Weighing. 22st e ss cs clan oes ss oreme 3,599,950 Ibs, 
190e boxes: Of Salmon, Weighine. > .,o.\. s,s cies aes ete 884,300 lbs, 
3,494 sacks and baskets of Salmon, weighing....:..... we 845,400 lbs 
128 barrels of cured Salmon, weighing................+. 20,500 Ibs: 
653 barrels and boxes of smoked and dried Salmon, 
WEIP RING 35,05 ot bck bie on cerca areeh saeieeets tesuee 132,788 lbs, 
8,542 boxes canned Salmon, weighing................0008 546,688 Ibs. 
RUCOSUELNY Uacte ate 7 sats H0ara:cate ‘aletedntebe rotnderar nai eee oe areas Pe ieee 5,034,726 Ibs. 


FROM 1 HE FOLLOWING STATIONS TO SACRAMENTO: 


Courtland, Benicia, Rio Vista, Collinsville, Emmaton, and Clarksburgh. 


drow loose Salmion, weighing... io.).6is cise espe cscs wee eore 37,775 lbs. 
208 baskets of Salmon, weighing................ Set 20,800 lbs. 
AIZSDOXES) OL SAMON WISIN. <i. «cc onic. 'si7 el» Fslrele ve eles 74,550 Ibs. 
47 barrels of Salmon, weighing..... Hepa SUDO RUC Gar Aes 11,950 lbs. 


From ANTIOCH TO STOCKTON. 


106 loose Salmon, weighing... .... alevesake esys crass ioe ero ene 2,650 lbs. 
OHMVOKES OL PAlMOMAVEISMING (se ace ielsnise cee 12,600 lbs. 
otal weicht OfVSAMGN 2 2ve226 os de od eh ere eed alee 5,194,851 lbs. 


NUMBER OF STURGEON. 


5013 loose, Sturgeon, WeIEhING, J65. Facven cdns soak eras oer 295,650 ibs.” 


‘‘In our last report, after adding twenty-five per cent. to 
the statements of the catch which we obtained, we showed 
the total weight as transported from the same places, from 
November Ist, 1874, to August Ist, 1875, to be five million 
ninety eight thousand seven hundred and eighty-one pounds. 
Adding the same percentage to the totals in the above tables, 
and they show the catch from November Ist, 1875, to 
August Ist, 1876, to be five million three hundred and 
eleven thousand four hundred and twenty-three pounds ; 


and from November Ist, 1876, to August Ist, 1877, six mil- 
lion four hundred and ninety-three thousand five hundred 
and sixty-three pounds. 

This shows a gain of more than a million of pounds in 
the legal catch over any year since the organization of the 
Commission, and may be ascribed to the fact that our waters 
are now beginning to feel the beneficial effects of the mil- 
lions of Salmon hatched artificially and turned into the 
headwaters. We have no means of ascertaining the weight 
of fish taken out of season, but estimate that between 
August 1st and November Ist of this year, not less than 
two million pounds were taken in defiance of law.’’ 

Thus, it will be seen that the Salmon fisheries of California 
are of hardly less importance than our Shad and Herring 
fisheries. 

The distribution of Brook Trout, in pursuance of the 
programme given in report of January, 1877, will be found 
in tabular form. In addition to these, about 10,000 Lake 
Herring and about 15,000 White Fish hatched from eggs 
gathered by Wm. H Hines from Lake Erie for the Com- 
inission, were placed in the big pool on the Chesapeake and 
Ohio Canal. 

We have secured 350,000 Brook Trout eggs, a large por- 
tion of which have been hatched and will be ready for dis- 
tribution about the middle of January, and notice to this 
effect has been very generally published throughout the 
State. 

It is gratifying to be able to state that the total cost of 
these fish will be about $2.55 per thousand. With the 
want of facilities for the storage of breeding fish, and the 
undeveloped resourses of the Commission, this compares 
very favorably with the estimated cost (15 s. per thou- 
sand,) of the production of Trout at the celebrated establish- 
ment at Huningen, under the careful and economic manage- 


ment of Mr. Haack. 
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SMELT-HATCHING OPERATIONS. 


The efforts to propagate artificially the Smelt, Osmerus 
mordazx, of the Raritan river, New Jersey, in 1876, when 
we procured the adult fish which were about to spawn, as 
they were taken from the river in the nets fished at New 
Brunswick, and transferred the fish to the Hatching House 
in Druid Hill Park, there took the eggs and milt from 
them, and treated the same in the apparatus there in use, 
having resulted unsuccessfully, I determined to repeat the 
experiment, establishing headquarters at New Brunswick, 
and taking the eggs from the ripe fish as they were landed 
from the seines. 

Having visited New Brunswick with this view, and made 
the necessary arrangements, I transferred the apparatus 
and improvised a temporary Hatching House. On the 3d of 
March, having secured the services of Mr. H. J. Rice, 
Fellow in Natural History of the Johns Hopkins University, 
through the kindness of President Gilman, the able head of 
the University, I placed under his direction Wm. Hamlen, 
one of the employees of the Commission, who had been care- 
fully trained by me in taking the spawn of several other 
varieties of fish. 

The record of the operations at New Brunswick will be 
found in subsequent table; the detailed account of the 
operations, and history of the gradual development of the 
eggs, will be found in Mr. Rice's able report appended, 
which is illustrated by accurate and well executed micro- 
scopic drawings made during his sojourn at New Brunswick. 
As Mr. Rice gives a full and interesting account of opera- 
tions and natural history observations, [ think it unneces- 
sary to go into more full details. 

On the 20th of April I reached Baltimore with several 
cans of young Smelt—the result of these experimental oper- 
ations. It was impossible to count them, or to estimate with 
any certainty the number of fish contained in these cans, as 
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they were very much smaller than any we had been accus- 
tomed to handle; but I got several parties, who had been 
in the habit of carrying Shad, to estimate them, and the 
estimates ranged from a half to three-quarters of a million. 
To be within bounds, I have recorded them 400,000—the 
number of young Smelt planted in the waters of Maryland. 
About one-half of these were deposited in the head-waters of 
the Severn, on the 2ist April. About two-thirds of the 
remaining 200,000 were placed in the head-waters of the 
Wye. The others were left in charge of Hon. Edw. Lloyd, 
Senator from Talbot, who kindly transferred them to the 
head-waters of the Saint Michael. 

In addition to these young fish, some few adults were 
deposited in the Wicomico river at Salisbury, under the 
direction of the Hon. Thomas Humphries, who represents 
Wicomico county in the Senate. 

If the Smelt can be successfully introduced into the waters 
of the Chesapeake bay, they will be a very valuable acquisi- 
tion; and that they can easily be influenced by artificial 
means has been shown in Massachusetts. (See extract of 
letter from Hon. Theodore Lyman on page 2.) 

These fish being very small, and liable to be preyed upon 
by the larger fishes inhabiting the bay and the neighboring 
ocean, it is necessary that they appear in very great num- 
bers for their presence to be felt. 

By reference to Mr. Rice’s report, page 48, it will be seen 
that they are a very prolific fish, and once established, the 
supply can be readily kept up. 


SHAD-HATCHING. 


Having been uuable to secure ripe fish in sufficient quan- 
tities at any one point on the smaller rivers of the State, 
the Shad having become scarce in these st.eams, I deter- 
mined to concentrate operations at some central point where 
a great many large fisheries could be visited, and the fish 
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taken by them, overhauled. The experiences of the spring 
of ’76 convinced me that a much larger number of ripe fish, 
and consequently a much larger number of eggs, could be 
procured in this manner. I therefore communicated with 
the Commissioners of Fisheries for Virginia, and proposed 
that they should join with me in the work on the Potomac ; 
tiis, however, they declined to do, from want of funds. 
Lhe appropriation at my command was not sufficient for me 
to equip two central hatching stations, and I was, therefore, 
compelled to postpone operations on the Potomac. I deemed 
if more advisable to concentrate the work at the Head of the 
Bay, a more central locality ; and a much larger number of 
citizens of the State would be benefited by the return 
of the fish deposited in waters over which the State 
had entire control, and on which bordered all the tide-water 
counties, except Prince George, Charles and Worcester. 

The interest which Prince George, Charles and St. Mary's 
counties have in the fish of the Potomac is so large, and 
the yield of the fisheries of this river is so important to the 
State, that the most strenuous efforts should be made to -re- 
store them. 

It is hoped that the General Assemblies of the two States 
will make the necessary provisions for their restoration be- 
fore the next fishing season, and that the States will join 
in the work of artificial propagation and mutual protection, 
the beneficial results of which will be shared by their citi- 
zens In common. 

Several hundred thousand of young Shad were transferred 
by rail from the station at the head of the bay and deposited 
in the Potomac, as will be seen by table of distribution. 

Hereafter, with the success which must follow our in- 
creased facilities and experiences, very much larger numbers 
can be thus trans‘erred from the bay to this important river, 
even if we are not provided with means to bear the whole 
expense of a separate station, or in the event that the Vir- 
ginia Commissioners do not co-operate with us. 
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Having decided, therefore, to concentrate all our energies 
and means at the head of the bay, in the neighborhood of Havre 
de Grace, I watched the condition of the water and the season 
closely. The weather kept unusally cold during April, and 
the development of the ova in the ovaries was very much 
retarded ; it was not until the 25th of April that I found, 
on visiting the battery of Capt. Cole, which was located just 
above the railroad bridge, at the lower end of Watson’s 
Island, some Shad, with spawn considerably advanced, and 
the milt ripe in the male fish. 

I found, on this occasion, quite a number of ripe Herring, 
and took some two or three hundred thousand eggs, which I 
placed in the hatching apparatus on the steamer » but being 
compelled to return to Baltimore to complete the equipment 
for the Shad-hatching, the eggs could not be left in the 
hatching apparatus until matured; the experiment made 
with them, however, although unsuccessful, was important 
as the first step towards the work of the future. 

On the 30th of April, having secured from the Harbor 
Board of Baltimore the use of three Jarge deck scows, and 
having erected machinery and apparatus, hereafter described, 
I had them towed to the head of Spesutie Island, and a few 
days subsequently to Havre de Grace. 

Havre de Grace was chosen at this time, not only as being 
a very central Jocation, but as a point from which we could 
get the remaining material needed for the completion of the 
works on the scows. It was not until the 8th of May that 
any ripe spawn was found. At this date, in the neighbor- 
hood of Havre de Grace, there were in operation four bat- 
teries and one shore fishery above the railroad bridge ; below 
the bridge, on the Susquehanna flats, three more batteries; 
on the western side of the bay, the Old Bay Fishery and a 
small fishery at the mouth of Swan creek, and the upper 
and lower fisheries on Spesutie Island. 

On the eastern side of the bay, the Cecil county side, the 
large fisheries of Fletcher Wilson, Wm. Wilson, Caruthers 
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& England, Russell, and two at Carpenter’s Point, owned 
by Mr. Washington Barnes. 


The total length of the seines of these eighteen fisheries 
is about 26,350 yards, and the ripe fish caught by this 
immense aggregation of seine can all be utilised for furnish- 
ing spawn for a central hatching station, by means of 
proper organization and equipment. 


All of these fisheries were visited from time to time. It 
will be seen, by reference to the table showing the tempera- 
ture and the details of the operations conducted, that the 
air and water continued quite cold, for this season, until 
about the 12th of May, when there was a constant southerly 
wind and increase in the temperature ; on the night of the 
14th, having gotten the apparatus in working order, I 
visited, for the first time, the fisheries on Spesutie Island 
and the eastern shore of the bay. On this one night I took, 
at the smallest calculation, 1,250,000 eggs. These were 
kept, during the night, in the tanks on the steamer, and the 
next morning taken to Havre de Grace. 

The yield of spawn was so much greater from the fisheries 
on the Cecil side, that I determined to move the apparatus 
to Carrot cove, on the North East river ; consequently, on 
the next day, I had the scows moved round to this more 
convenient locality, and this continued to be our central sta- 
tion until the 27th, when I deemed it advisable to move the 
scows to Spesutie narrows. 


The water at the mouth of the North East and in Carrot 
cove, being shallow, was more easily influenced by the tem- 
perature than the deeper and more rapidly flowing water at 
Spesutie narrows. About this time, the weather became ex- 
ceedingly hot, and the temperature rose rapidly to 78°. 
Spesutie narrows was also a more central station for the gill- 
nets, and as the season was about closing for the seine-haul- 
ers, we had to look for our supply of ripe fish to the gill- 
nets alone. 


From this ‘station, on the Ist of June, I commenced the 
distribution of fish, by means of the steamer, to the several 
important rivers of the Eastern Shore. On the Ist of June, 
I deposited 126,000 in the Bohemia, near the bridge across 
that stream; on the same day, 150,000 in the Elk, and 
285,000 in the Sassafras. I am indebted to Hon. Wm. M. 
Knight for assistance and guidance in this transfer, as he 
accompanied me on the trip from the Bohemia to the Sassa- 
fras. On my return to the hatching station, I took a large 
number to the Choptank river, which was reached on the 
morning of the 5th; the fish in good condition. After 
stopping a few hours at Cambridge, for the purpose of secur- 
ing a pilot, I proceeded up the river, and deposited 510,000 
young fish in the Choptank, just below the town of Denton, 

On the 11th of June, having secured from the hatching 
station 300,000 more fish, I proceeded down the bay to Cris- 
field, which place I reached on the morning of the 12th, in 
time to ship them by the mid-day freight train to Salisbury. 
Those intended for the Wicomico, 100,000 in number, were 
placed in that river at Salisbury, under the supervision of 
the Hon. Thos. Humphreys, Senator from Wicomico; 
100,000 were also shipped to the Pocomoke, and deposited in 
that stream at the point at which the Wicomico and Poco- 
moke Railroad crosses the stream, and 100,000 were placed 
in the Nanticoke at Seaford. 

Prof. Baird, at my request, undertook the distribution of 
the fish by rail to those localities which could not be reached 
by the steamer. Accordingly, he caused to be transferred 
to the Potomac 250,000; of these, 150,000 were deposited 
at Piedmont, and the rest below Washington; 160,000 were 
put in the Patuxent river, where the railroad crosses it, 
and 50,000 in the Gunpowder river, near Cockeysville. 
This completed the distribution of Shad in Maryland waters, 
making in all 7,419,300. 

An interesting account of the operations at the head of 
the bay, and the development of the ova of the Shad, will 
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be found in Mr, Rice’s report to me of his observations upon 
the development of the Shad, on page 95, et seq. 

The Frontispiece of this report is a representation of the 
apparatus referred to on page 7, which was erected on the 
steamer Lookout. 

This apparatus consists of tank ‘‘B,’’ which is placed on 
a tank ‘‘C,’’ to give it an elevation sufficient to supply the 
several inverted cones ‘‘A,’’ with a constant circulation of 
water ; this is supplied by means of a steam pump, located 
below the deck and provided with steam from the boiler, 
which also supphes the main engine. The water is drawn 
direct from overboard through the sea-cock, and is con- 
and rubber tubes 
attached, to the apices of the inverted cones, and overflows 
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ducted from tank ‘‘B’’ through filters ‘“‘a, 


at ‘‘f.’’ The waste water is conducted through pipes “e’’ 
into waste-tank ‘‘D,’’ and thence carried overboard through 
pipe “‘E.’’ The distributing-tank ‘‘B’’ is provided with a 
tube ‘‘e,’’ waich serves a double purpose—an outlet for the 
air, and, when necessary, an overflow for the surplus water. 
When it is necessary to furnish a stronger flow by direct 
action of the pump, the rubber tubes can be transferred from 
the filters ‘‘a’’ to pipes ‘‘d,’’ and the valve at ‘‘b’’ shut off, so 
as to force the water directly into the inverted cones. The 
pump is furnished with two suction orifices, and when run- 
ning in salt water, the outlet ‘‘E’”’ is so arranged that by 
turning it into the hatch shown in the drawing, and at- 
taching it to the suction pump, the water, after having 
passed through the hatching cones ‘‘A,’’ is repumped into 
tank ‘‘B,’’ and a circulation of the same water kept up. 

The large tank ‘‘C,” which is used for a support to tank 
B, is also supplied with fresh water, to replace any waste 
from splashing, evaporation, &c. It will be seen that by 
means of this apparatus, hatching operations can be con- 
ducted on board the steamer, whether in motion or lying at 
anchor, either in fresh water, when the supply is taken from 
overboard, or in salt water, when the circulation and renewal 
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of the water is kept up by the arrangement referred to. 
The thorough efficiency of this apparatus was demonstrated 
last spring, as in the five tanks shown in the drawing, over 
a million of eggs were easily kept during twelve or fifteen 
hours, until the central hatching apparatus was reached ; 
and, in some cases, several hundred thousand eggs were kept 
in these tanks from the time they were taken until com- 
pletely developed and the fish disiributed. 

These vessels were also very efficient for transferring the 
young fish from one portion of the State to another. In 
this constant circulation of the water, the fish can be trans- 
ferred much better than in the ordinary transfer cans, such 
as shown in the illustration. The other form of apparatus 
which was used at the central station, is fully described in 
the specifications of the patent, as follows : 


THOMAS BARKER FERGUSON'S 
IMPROVED FISH HATCHING APPARATUS. 


This invention relates to methods and devices for hatching spawn of fishes, 
and has for its object, to hatch such spawn in still waters where the current 
will not impart sufficient motion to the eggs, or furnish them with a suffi- 
cient change of water; and also in waters exposed to storms. To this end, 
the nature of the invention consists in a series of vessels in which the spawn 
is placed, combined with a mechanism that will impart sufficient motion to 
the vessels to create the necessary current and change of water. It also 
consists in the construction of the spawn vesseis, and in the construction 
and combination of parts, as will be hereinafter more fully set forth. 

The annexed drawings, to which reference is made, fully illustrate my 
invention. A A represent a series of cylindrical vessels made of sheet 
metal or other suitable material, and of any suitable dimensions, and which 
may be made slightly tapering, or not, as may be deemed most advantageous 

Each vessel A is provided at its lower end with a bottom B of wire cloth 
or similar material, which is held in place by means of a metal band Cas 
shown. Under certain circumstances, the top of the vessel may be provided 
with a similar wire cloth B’, held in place by a metal band C’; this latter 
band being placed within the vessel. while the bottom band C surrounds the 
lower end of the vessel on the outside. 

By this means the wire cloths Band B’ can be easily removed when 
required, and as easily replaced. 
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The vessels A are provided at the top with suitable handles @ a, and are 
suspended by means of wires, cords or chains 0 }, from the devices herein- 
after described. 

Erepresents the hull of a boat, scow or other vessel, or pier, on each side 
of which is arranged a series of levers D D, pivoted on such boat or vessel, 
and their outer ends projecting a suitable distance beyond the side of the 
same. These levers D on each side of the vessel may be arranged singly or 
in pairs. If in the latter way, the two levers forming a pair have arod d 
passing through their outer ends, and a series of vessels A are suspended 
from said rod by means of the cords or chains 0. 

The vessels A thus hang outside of the boat or vessel in the water in such 
a manner that, when the lowest, they will only be about two-thirds under 
water. The inner ends of the correspondivg levers on the two sides of the 
boat may be connected together as shown, or in any other suitable manner, 
or they may be left entirely disconnected if so desired. These levers are 
operated by a series of eccentrics J J, set at varying angles upon a continu- 
ously rotating shaft G, connected to, and rotating by a steam engine, or 
other suitable motive power. 

The levers D may be mounted above the deck of the vessel, or they may 
be arranged below the deck, and project through the sides of the vessel ; and 
the shaft, with the eccentrics, arranged to correspond with the location of 
the levers. In either case, these eccentrics should be of such form that a 
slow motion upward would be secured for the vessels A, while they should 
move more rapid, though gradually, downward. 

By this means a current is created, even in still waters, sufficient to keep 
the eggs placed in the vessels A in motion, and change the water through 
the wire cloths in the bottoms of the vessels. 

When the boat or vessel is placed in water having a sufficient current, no 
movement of the levers Dis necessary; and in such case, each vessel A is 
held in an inclined position by means of a side chain or rope e, so as to allow 
the current to pass through the vessel. In such case, as well as in storms 
the tops B should be put on the vessels A to protect the spawn. 

The vessels A being cylindrical in form, present no angles or corners in 
which sediment, dirt or matter deleterious to the life and development of 
the spawn can collect, and they are easily kept clean. Being made of sheet 
metal or other metallic substance, it prevents the development of injurious 
fungi and conferva. Another advantage of the cylindrical form of the ves- 
sels is, that it requires less force in its movement in the water than a box 
having angles or corners. 

By this invention, the spawn of fishes may be hatched in still waters, cur- 
rents, and waters exposed to storms. 

Having thus described my invention, what I claim as new, and desire to 
secure by letters-patent, is— 

ist. In the hatching of fish spawn: the method of producing change of 
water in the vessels containing the spawn, and currents for moving the 
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eggs, which consists in reciprocating the boxes or vessels in the water, 
substantially as herein set forth. 


2d. One or more series of vessels for containing spawn, in combination 
with a mechanism for moving the same up and down in the water, sub- 
stantially as and for the purposes herein set forth. 


8d. The combination of the cylindrical vessel A, wire cloths B B’, and 
fastening bands C C’, substantially as, and for the purposes herein set forth. 


4th. As a means for the hatching of fish spawn, the combination of a port- 
able scow or other vessel with a series of vessels A, suspended from pivoted 
levers D, which are operated by a series of eccentrics J, set at varving 
angles on a continuously rotating shaft G, substantially as set forth. 


The period in which Shad-hatching operations can be suc- 
cessfully carried on in Maryland waters, is limited by the 
conditions and temperature of the water, to about six weeks, 
extending from the last week in April, the time when the 
first ripe fish are found, until the 10th of June, when the 
catching of Shad is prohibited by law, and fishing ceases. 
The necessity for extending the period in which the gather- 
ing of spawn, and the development of the same, can be con- 
ducted, caused me to investigate the state and conditions of 
the fisheries further south, believing that by taking advan- 
tage of the earlier run of fish into the rivers more southern 
than those flowing into the Chesapeake bay, active operations 
in the field could be commenced some five or six wecks 
earlier, and a very much larger number of young fish pro- 
cured for stocking the streams of the State. 

With this view, I communicated with the Commissioners 
of North Carolina and Virginia, and they expressed their 
willingness and desire to co-operate in the work at points 
within their States. Having been informed by Dr. Wm. R. 
Capehart, the owner and operator of two extensive fisheries 
on the Albemarle sound, that spawning fish could be had in 
large numbers in the neighborhood of his fisheries during 
the fishing season, which commences about the Ist of March 
—as Dr. Capehart’s intelligent observations could be relied 
on—I deemed it of sufficient importance to the future of our 
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fisheries to make as thorough examination of Albemarle 
sound and its tributaries, as possible to be made during 
the winter months, when no fishing operations are conducted. 

Accordingly, by appointment, I met Col. L. L. Polk, 
Commissioner of Agriculture, also having charge of the 
Department of Fish Culture of North Carolina, and Dr. 
Wm. R. Capehart, and together we visited the several fish- 
eries on the sound, as well as those on the Chowan and 
Roanoke rivers. On investigation, we found the most favor- 
able circumstance surrounding these great fisheries; the 
accompanying map will show the location of the fisheries, 
and the lengths of seines used. 

Almost all of the fisheries laid down on the map are oper- 
ated by the owners of the adjacent farms, who are men of 
intelligence and culture, of enlarged and liberal views, and 
we are assured of the hearty co-operation of the entire com- 
munity of fishermen. 

The Albemarle sound, 65 miles in length, and from 5 to 
15 miles in width, receives from its tributaries, the Roanoke 
and Chowan rivers, the entire water-shed of the northern and 
eastern portion of North Carolina, and the southern portion 
of Virginia, east of the divide in Montgomery, Floyd and 
Carroll counties, besides the contributions of fresh water 
from the shorter eastern rivers of North Carolina, flowing 
through Bertie, Perquimans, Pasquotank, Carroll, Tyroll 
and Washington counties. 

This immense supply of fresh water is spread out over the 
comparatively shallow sound, which affords admirable 
spawning beds for Shad, Herring and Rock. The brackish 
water does not find its way, even in the dryer months of 
summer, higher than the mouth of the Pasquotank, for the 
communication with the salt water of the ocean is limited to 
Oregon, New, Loggerhead, Hatteras and Ocracoke inlets, 
all narrow and comparatively shallow. 

The salt water entering these inlets to replace the fresh 
water discharged from the sound, must pass through the 
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channel between Roanoke island and the main land, which 
is about 23 miles across, with an average depth of about 
nine feet. During the spring months, the period of the run 
of Shad, Herring and Rock in seeking their spawning beds, 
the Albemarle sound is entirely fresh, and offers to them 
the most suitable localities for spawning. 


It will be seen by reference to the accompanying map, 
that most of the large seines which yield even in the depleted 
condition of the fisheries 500,000 Shad and 45,000,000 Her- 
ring, and 300,000 lbs. of Rock (occus lineatus), are located 
within 16 miles of the mouth of the Chowan river. 


I have pointed out to Prof. Spencer F. Baird, U. 8. Com- 
missioner of Fisheries, the great advantages offered by this 
locality for procuring young Shad for distribution through- 
out the United States; and it is now proposed that a joint 
work should be conducted by the U. 8. Commissioner, and 
the Commissioners of North Carolina, Virginia and Mary- 
land, at this point. 


Should our arrangements be perfected, I am confident 
that immense numbers of Shad can be procured for deposit 
in the streams of Maryland, before the hatching operations 
can commence within our own limits. They can be trans- 
ported with little cost by means of the steamer ‘‘ Lookout,’’ 
through the Albemarle and Chesapeake canal and the lower 
bay to Crisfield ; thence by rail to the rivers of the Eastern 
Shore. By thoroughly stocking these rivers with this earlier 
supply of young fish, it would leave the results of our oper- 
ations later in the season, for deposit in the Potomac, in the 
Susquehanna, in the Gunpowder, in the Patuxent, and in 
the other rivers of the north-western portion of the State. 

As the Albemarle sound has long been celebrated for the 
immense number and size of its Rock fish, I hope and be- 
lieve that we will there be able to find ripe Rock. I have 
anxiously searched for spawning Rock during the four years 
that I have conducted the Shad culture in Maryland, 
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I beg leave here to express my appreciatian of the kind- 
ness shown by Dr. Capehart, and the intelligent and public 
spirited owners of the fisheries of Albemarle sound, and also 
to Col. Marshall Parks, the President of the Albemarle and 
Chesapeake canal, who generously tendered me the use of 
the canal free of tolls. 


BLACK BASS. 


The general prejudice which has prevailed against the 
introduction uf the Black Bass into our Shad and Herring 
rivers, has deterred me from stocking such rivers with this 
fish, although I do not join in this prejudice; but on the 
contrary, believe they would be valuable acquisitions, espe- 
cially to the dark water rivers of the Eastern Shore, which 
have not mountain sources, and for this reason are not suit- 
able for the more valuable Salmon. 

While this prejudice against the Bass has prevented a 
general distribution of them to the Shad rivers, the want of 
means has prevented a distribution to private ponds, as the 
appropriation has not been sufiicient to warrant work, except 
for the restoration of the public waters, where the greatest 
amourt possible could be accomplished for the general good. 

The very numerous applications which have been received, 
especially from those persons having large ponds in the 
comparatively flat regions of the State, have caused me to 
make arrangements for a large supply of both the small- 
mouth Bass, (Micropterus salmoides), and the large-mouth 
variety, (M. nigricans), which I hope to distribute before their 
spawning season in the spring. 

The small-mouth Bass is better adapted to the clearer, 
colder and more rapid flowing waters, and the large-mouth 
Bass for ponds and tidal rivers; the latter is perhaps the most 
valuable, as being of more rapid growth, and attaining a 
greater size. 

A gratuitous distribution of Bass, as that proposed of 
Brook Trout, will supply those localities which are not 
suited for the Trout. 
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CARP. 


Three importations of European Carp, made under the 
auspices of Prof. Baird, U. 8. Commissioner, have hitherto 
been reported. Those brought out by Dr. Hessel, though 
of the best variety, were in insufficient numbers ; and those 
brought over by Mr. Welsher having proved to be an inferior 
variety of Carp, Prof. Baird determined to attempt another 
importation, and Dr. Hessel accordingly returned to Europe, 
and in May last reached New York with his cargo, andfrom 
thence brought the fish to Baltimore, arriving on the night 
of 26th of May, with 79 King Tench, (Cyprinus tinca), 227 
Naked Carp, (Cyprinus nudus), 118 Common Carp, (Cyprinus 
carpio). These, Dr. Hessel, who has had great experience 
in Carp raising, reports to be from the best ponds, and of 
the choicest varieties known in Europe. 

As it is desirable to keep the different varieties separate, 
and as more storage room was needed in Druid Hill Park, 
application was made to the City Council for sufficient means 
to construct additional ponds. In response to this applica- 
tion, one thousand dollars was appropriated for this purpose; 
and under the supervision of the Park Commissioners, three 
large and well-designed ponds are now in progress of con- 
struction. When these are completed, we will have five 
large ponds in which to keep the breeding fish, besides the 
small ponds in which it is designed to mature the eggs 
taken artificially from the parent fish. 

For the purpose of transferring the fish across the ocean, 
I designed and had constructed an apparatus in which it was 
hoped that this transfer would be successfully made. It 
was intended that the fish should be brought direct from 
Bremen to Baltimore, in one of the Baltimore steamers, as 
much greater space could be devoted to the reception of the 
apparatus on this line than on steamers entering New York, 
and the most liberal accommodations were offered by the 
agents of the North German Lloydat this port. This appa- 
ratus was transported to Europe by the company free of 
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charge. It consisted of two tanks, one of these to be eleva- 
ted above the tanks in which the fish were to be placed, and 
located under one of the skylights. ‘This tank supplied the 
water to the vessels, which consisted of deep tubs swung in 
gimbals, so as to keep them horizontal, notwithstanding the 
motion of the vessel. 

The water was transferred from the reservoir through rub- 
ber tubes, to which were attached a contrivance for forcing 
air to the bottom of the water in the fish tanks. As this 
was effected by the passage of the water through the tubes, 
it worked automatically. In this way the fish were supplied 
with the necessary oxygen. 

The overflow was conducted into a tank similar to and of 
the same capacity as that above, and thence transferred by 
means of a force pump to the distributing tank. In this 
manner, a constant change and circulation of water could be 
kept up without annoyance to the fish, and the water easily 
saturated with atmosphere. 

I understand that Dr. Hessel could not get sufficient 

accommodations on the New York steamer in which he took 
passage, and therefore did not use the apparatus. 
’ The fish were a good deal bruised on the passage, and 
arrived in bad condition ; several of them died subsequent 
to their arrival at Druid Hill Park. With the increased 
facilities for caring for the fish in separate ponds, it is hoped 
that ina few years, the young from these several importa- 
tions will be sufficiently numerous to stock many of the 
ponds to which these fish will be a valuable acquisition. 

Especial acknowledgment is due to the Commissioners of 
Public Parks, who have aided, with the means at their dispo- 
sal, the work of construction of ponds, &c., when the specific 
appropriations have been inadequate; and to the Water 
Board of Baltimore, for their liberality in supplying water 
during the winter months, when a much larger supply than 
that afforded by the spring is necessary for carrying on the 
extensive operations which are conducted at the Hatching 
House. 
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BUFFALO FISH. 


The introduction of the Buffalo Fish is the unfulfilled 
promise made by the Commission, but I trust that this will - 
be accomplished during the coming spring, as I believe that 
this fish will be a very valuable acquisition to our fresh 
waters, especially for the more stagnant ponds, which will 
not. support any of the game fishes, and those ponds too 


limited in capacity to supply natural food for a large number 
of fish. 


The Buffalo Fish is readily domesticated, and can be fed 
on much of the refuse from a farm. In this opinion I am 
sustained by Dr. E. Sterling, who is a well known and compe- 
tent icthyologist. Dr. Sterling writes me: ‘‘I see that you 
are in favor of introducing the Lake Mullet, or Buffalo 
Sucker, (Catostomus aureolus—Lesseur,) as it is commonly 
called, and I think you are right. Itis a rapid grower, and 
attains here, in three or four years, the weight of 7 to 9 lbs 
It domesticates as readily as the European Carp, will feed 
off the garbage of the kitchen, and is by far the best table 
fish of the two.’’ = - . J. ‘‘Some years 
ago a Hungarian in my father’s employ planted a number 
of small Mullet in a narrow deep pond of four acres. The 
stream supplying was of a surface character, so much so that 
for weeks in the hot weather no water was supphed by it to 
the pond; yet, the fish flourished all the same, They were 
fed on whatever came handy from the house, grew rapidly, 
and became so tame as to approaci at the sight of any one 
coming near, especially to feed them. At the end of the 
third season, many had become quite large, 
five pounds, and during the cold weather were dnowidere 
delicious food.’’ Thus, it will be seen that by the transfer of 
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this fish from the western waters a comparatively good food- 
fish can be secured for our ponds, until the Carp become 
numerous enough for general distribution. 


GIST 20 fF EPS EHS: 


The investigations of the past year have enabled us to add 
12 species to the 190 enumerated in reports hitherto pub- 
lished, making in all 202 species known to Maryland waters. 
No doubt, future collections will furnish yet additional 
specimens to our already large representation. 


The descriptive list of these additional fishes, with obser- 
vations on the fall advent of the Blue Fish, and their fore- 
runner, the Ale-wife, (B. menhaden,) made by Mr. Otto 
Lugger, the energetic custodian of the Museum of the 
Maryland Academy of Sciences, will be found on pages 111, 
and following. 


In the identification of these species, we are indebted to 
Prof. Spencer F. Baird, Prof. Theo. Gill, Prof. G@. Brown 
Goode and Dr. T. H. Bean, of the Smithsonian Institution, 
and also to Prof. P. R. Uhler, President of the Maryland 
Academy of Sciences, for valuable assistance. 


PROTECTION. 


The history of the work of the Commission for the past 
four years, does in itself embrace the suggestions for the 
protection and propagation of the food-fishes in the waters of 
the State, which section 4, chapter 27, Laws of 1876, makes 
our duty to report, but as a reference to the modes of captur- 
ing, as now resorted to in our waters, may in some measure 
be a guide to the more effectual means of protecting our fish 
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from undue destruction by them, it may be well to review 
the means employed ; they are— 

Ist. Angling, or the capture by the use of hook and line. 

2d. Spearing, either during the day when the fish are 
found in shallow water, or by the use of torch lights along 
the shore at night. 

3d. Fish baskets or fish weirs. 

4th. Haul seines. 

5th. Gill nets. 

6th. Fyke nets. 

7th. Pound nets. 

8th Purse seines. 


There can never be any material injury resulting from the 
first of these methods, as in angling, fish are taken while in 
pursuit of food, and as this is limited to certain times of the 
day or periods of the year, even if an unlimited number were 
engaged in capturing fish with the line, there could not be 
that steady drain that results from the other methods; but 
for the better protection of fish, especially those inhabiting 
the upper waters beyond the influence of tide, the breeding 
season of each variety should be set aside, during which they 
should not be captured even by angling. 

Not only does their preservation and increase necessitate 
this protection, but as the flesh of spawning fish is unwhole- 
some and unfit for foot, the protection of health also 
demands it as a sanitary measure. 

The 2d method, spearing, is not to any very great extent 
resorted to within our State, but, as it is most efficient when 
the fish are on their spawning beds, and more vigilant in 
guarding their nests than in providing for their safety, and 
as it is resorted to chiefly at night, when there is little prob- 
ability of well 1egulating the use of the spear, under the 
supervision of the law, this method should be prohibited 
altogether. 

These two methods of capture, are, however, simply re- 
sorted to for supplying a home consumption and local demand. 
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Except with some fishes which do not frequent our waters; 
they are rarely resorted to as a means for supplying fish for 
an extensive market or for export. 

Fish baskets or weirs, as described in previous reports, 
are also used for meeting a home demand and furnishing a 
local supply, but ag the injury they do to the streams in 
which they are operated, and their capacity for destruction 
is so much greater than the amount of good produced, their 
use should be prohibited by law. 

The haul seine is perhaps the most ancient and extensive- 
Jy resorted to method for capturing fish, not only to furnish 
a comfort for home, but for supplying the general market. 

There is a considerable amount of capital invested in haul 
seinegs and their necessary equipments, and a very large 
yearly yield of healthy food is derived from the seine fisheries 
-of our State. 

As there are large interests involved, and as an immense 
food supply is furnished for home consumption and export, 
by the haul seine, the advantages and disadvantages of this 
method should be carefully weighed, so as to avoid any 
unjust discrimination against, or undue license to its em-~ 
ployment. : 

The haul seine, the gill net, stationary or floating, 
and the pound net, are each operated by separate, distinct 
and antagonistic interests. Hach class has much to say in 
favor of its special mode of capture, and a very great deal 
against that of every other. 

Those operating the haul seine, while acknowledging that 
they capture every thing within their ‘lay out,’’ and that 
all the fish are destroyed that are brought to shore, yet 
argue, and with effect, that they are only operated periodi- 
-cally, and that the fish are undisturbed for several hours 
during the day, and an opportunity offered for many to 
reach their spawning beds. 

- The largest seines and the greatest number of men are 
employed during the spring, at the time of the run of Shad 


and Herring, and with many of the larger ones not more — 
than two or three hauls are made during the twenty-four 
hours, which gives the fish considerable opportunity to pass 
and reach their spawning beds. 

The haul seines are not operated until the close of the 
spawning season, but allow the fish which have escaped, a 
considerable time to spawn undisturbed. Again, the young 
Shad and Herring are not in the water at the time that the 
seines are used for the capture of the adults, and they do not 
materially injure the young of these fish—they are, however, 
very injurious to the partially grown of other varieties. 
The lead line dragged over the bottom, almost constantly, 
no doubt destroys great quantities of spawn, but more espe- 
cially that of other varieties than the Shad. 

The gill net is very extensively used in Maryland, princi- 
pally for the capture of Shad, although, of late years, Her- 
ring gill nets are becoming very generally used, both on the 
Potomac and upper bay. 

Those operating the gill nets, argue in favor of this mode, 
that the meshes are so large, that none but the large mar- 
ketable fish are captured, while the small fish pass through 
freely, and that in many localities they can only operate 
these nets at night and at certain stages of the tide, giving 
the fish good opportunity for reaching their spawning beds ; 
however, in some localities where the water is not clear 
enough to enable the fish to avoid the nets during the day, 
they are kept in the water almost constantly, and have 
no doubt contributed very materially to turn back the fish, 
and prevent them from reaching their natural spawning 
beds in the upper waters. 

Very many of the smaller iish of the Shad and Herring, 
which effect their escape from the gill nets, are taken in 
seines higher up the rivers I have found the spawn dead in 
almost all those fish that I have examined, thus showing that 
although they themselves may escape, they will not repro- 
duce after being bruised by their struggle through the meshes, 
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The fyke net is not very extensively used in Maryland 
waters, but the principal objection to its use is, that it is 
one of that character of apparatus which can be constantly 
operated. 

The net with its leaders, often occupying the entire 
width of the smaller streams, prevents the passage up or 
down of any fish too large to pass through its meshes. 
This, with the pound net and other stationary apparatus for 
catching fish, should only be permitted under restrictions 
which would cause its being taken from the water periodi- 
cally during the migrations of the fish. 

Those operating the pound nets claim the same advan- 
tages that the gillers do for their method, that they capture 
only the marketable fish, as the meshes used are too large 
for all but the fish of marketable size to pass threugh them ; 
but these nets with their leaders being stationary and 
almost all the time in the water, prevent very many fish 
from ascending the bay and streams, and very many market- 
able fish which are not taken are thereby turned back and 
prevented from reaching proper localities in which to re- 
produce. 

It has been found, in those rivers from which the fish 
have been debarred from ascending and reaching proper 
spawning grounds, that in a very few years they have 
entirely disappeared, even from the mouths of the rivers, so 
that the final disappearance of fish from a river is not only 
dependent upon the destruction of those captured, but also 
upon the failure of those escaping to reach their accustomed 
spawning beds. 

As much can be said of the advantages and disadvantages 
of each of these methods of capture, it would appear most 
practicable and the wisest policy to permit the use of each 
kind of net, but under proper restrictions. 

A periodical close time during the run of fish, and a total 
cessation of their capture at certain times, so as to leave them 
entirely undisturbed on their spawning beds, are necessary 
measures to arrest the alarming decrease in our fish yield. 
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The greatest injury, however, which is done to our waters 
of the Chesapeake bay and tributaries, without any compen- 
sation whatsoever to our citizens, is the capture of fish 
throughout the year by means of haul seines and purse nets, 
operated by parties who come into the bay with vessels well 
supplied with ice, capture the fish and take them to other 
markets. 

Immense numbers of fish are taken by this class, citizens 
of other States, every year, and carried to Philadelphia and 
New York, and there is not the remotest, even tempo- 
rary, benefit that the State derives from the depletion 
of her waters, as the fish are taken by non-residents who 
seldom have any communication with the shore, except, 
perhaps, to land their nets in defiance of the wishes of the 
proprietors of the land. 


CONCLUSION. 

In conclusion, I would repeat, as the result of the more 
close observation of the past two years, the causes to which 
I attribute the decrease in the fish yield of our waters, and 
the remedies suggested therefor, namely— 

“Ist. Excessive fishing. 

2d. The cutting off of the migratory fishes from their 
spawning beds. 

3d. The disturbing of the breeding fish on their spawn- 
ing beds. 

4th. The destruction of spawn, by washings from culti- 
vated fields, and natural enemies. 

Sth. The destruction of young fish, by improper means 
and modes of capture. 

The remedies are— 

Ist. Artificial propagation to supply the excessive drain 
caused by increased population, and improved means of cap- 
ture. 

2d. By prohibiting all fishing with nets, seines or fixed 
apparatus for thirty-six hours in each week, during the 
migrations of anadromus fishes, so as to give a sufficient 
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number of breeding fish an opportunity of reaching their 
spawning grounds, (this is universally believed to be the 
most important step towards the preservation of our best 
food fishes.) 

3d. By protecting the fish on their spawning beds; that 
is, by prohibiting their capture as their spawning seasons 
approach, (the habits of each species must determine the 
period in which it should be protected.) 

4th. By the apparatus of fish culture to protect the eggs 
and young fish from the causes of loss. 

5th. By regulating the size of the meshes of nets and 
seines, and by prohibiting the erection or use of ‘ fish- 
traps ’’ or ‘‘ fish-baskets,’’ (we cannot too strongly urge the 
entire abolition of ‘‘ fish-traps.’’) 

We would recommend that a smal] tax be levied on seines, 
nets and fixed apparatus used to capture fish, and that the 
tax be in proportion to their capacity of destroying fish. 

We would also recommend, in order to better regulate 
the fishing, that all nets, seines and fixed apparatuses, be 
licensed, and that ‘‘ Fish Wardens’ be provided, whose 
duties will be to see the laws enforced in the river districts, 
and that provisions be made to ensure the observance of the 
laws in the bay and navigable rivers.’’ 

We beg to express the thanks of the Commission to Mr. 
J. Alexander Shriver, Vice-President of the New York and 
Baltimore Transportation Line, for 4 Root’s steam engines, 
which will be used for rotating the shaft of the Shad-hatch- | 
ing apparatus described on page 25. . 

The work of the Commission has been much facilitated by 
the continued co-operation of the several lines of transporta-— 
tion in the State, and I beg again to acknowledge our obli- 
gations to the several presidents and agents of these routes, 
who have been specially enumerated in my previous reports, 
as they have continued their assistance in the transportation | 
of live fish, &c. . 

Respectfully submitted, 


T. B. Freravson, Commissioner. 


OBSERVATIONS 


Hatching, Development and Variation of the 


RARITAN RIVER SMELT, (Osmerus eperlanus). 


H. J. RICE, B. Sc. Corne.t, 
Fellow in Mat. Hist., Johns Gopkins Gaiv. 
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Baliwmore, December ist, 1877. 
Mr. T. B. Fereuson, 


Commissioner of Fisheries State of Maryland. 


Srr:—Having been desired by you last March to take 
charge of, and report upon the methods of hatching the 
spawn of the Smelt of the Raritan river, N. J., upon which 
you were about to begin operations, and which was a new 
field of labor for the Commission, I hereby have the honor 
to report to you such observations as I was able to make 
while engaged in embryological work at the headquarters of 
the Commission. 


The field of operations was at the city of New Brunswick, 
situated about 8 miles from the mouth of the Raritan river, 
where it empties into the Raritan bay. The Smelt come up the 
Raritan river from the bay in great schools during the winter 
and spring months, for the purpose of depositing their spawn; 
and during this time they are often caught in immense quan- 
tities. About five miles above the city of New Brunswick 
there is a dam which blocks the river, and which the Smelt 
cannot surmount. They become, thus as it were, shut into a 
bag, with the blind end near the city. The fishing grounds, 
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however, may be said to extend from the old wooden city 
bridge—whic connects the city with the country lying 
N. E. of the river—down the river for two or more miles; 
very little, if any fishing being done above the bridge, on 
account partially of the little depth of water, partially because 
the Smelt appear to pass down the river again, after being 
impeded in their onward course by the dam The Smelt are 
caught entirely with seines, which include in their sweep, 
nearly the entire breadth of the river, averaging about 30 
rods, 


The seines vary from 30 to 60 fathoms in length, 180 to 360 
feet, and are about 15 feet in breadth, with meshes one-half 
inch square. The time of working the seines depends much 
upon the state of the weather and the water, but as a rule, 
the fishermen were engaged early in the morning and again 
in the afternoon. 


The catch of Smelt from the Raritan was very small the 
past season—1877—the fish seeming to decrease in numbers 
every year. This is not to be wondered at, considering the 
rapacity of the seiners, and their little sympathy, with some 
rare exceptions, with all efforts at increasing the supply by 
means of artificial propagation. The smal] and rather irreg- 
ular catch of Smelt impeded, to a great extent, the work of 
the Commission, since at many hauls there were so few fish, 
that if ripe spawn was obtained, it was impossible to get 
ripe males to fertilize the spawn, and vice-versa. 

And many hauls were entirely fruitless, so far as ripe fish 
were concerned. 

The Commission began its work upon the Raritan on the 
3d day of March, by taking possession of a small room in 
the N. Ei. end of the bridge-keeper’s house, at the bridge 
entrance upon the 8. W. bank of the Raritan, and separated 
from the river merely by the Raritan and Delaware canal. 


In this room the apparatus was erected. 
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This consisted of six Ferguson hatching-jars, 
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attached by rubber tubes and stop-cocks to a central tub 
or reservoir, which was supplied with water from the city 
hydrant. This reservoir had a waste-pipe passing down its 
centre, so that the flow of water upon the jars could be regu- 
lated as completely as could be desired. The remaining 
apparatus consisted of trays, pans, pails, dippers, &c. for 
the purpose of manipulating the spawn. The methods em- 
ployed by the Commission for the propagation of the young 
Smelt, were crude and imperfect, to the extent that they 
were trial methods, and that the accommodations were not 
such as were desired, but such only as could be obtained 
upon the spur of the moment, just when it was necessary to 
handle and care for the spawn. 

The Commission had a somewhat difficult work before it, 
which was the handling, not only of aspecies of spawn which 
had never been successfully handled before, but of a species 
of adhesive spawn, and at the same time, if possible, to bring 
out a profitable result in the number of young fish hatched. 
Such work must always be more or less experimental ; if the 
experiments happen to be all right, the result will be very 
favorable in a fine lot of young fish ; but if the experiments 
are not all right, the result may be the entire loss of spawn, 
time, patience and money, and the latter is a very important 
item in conducting experiments in fish-culture, 
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Adhesive eggs had been treated, and successfully, before, 
but it was a question whether the methods adopted in the 
case of such spawn as that of the Carp, Perch and Herring, 
would be suitable for spawn of an anadromous species of the 
Salmonide family, or whether such spawn should be treated 
simply as the non-adhesive type. 

The only experience in treating Smelt spawn up to the 
time of the work of the Commission, was obtained by Mr. 
Charles G. Atkins, of Bucksport, Me. with the spawn of 
the Land-Locked® variety. At least this is the only expe- 
rience cognizant to the Commission. This experience was 
not very favorable to the handling of this species of adhesive 
spawn, and, if I mistake not, Mr. Atkins’ conclusions were 
that it would not pay to handle it. 

A certain amount of the spawn which he had, hatched out, 
but only such portion as had the benefit of, and was exposed 
to, the full force of a rush of water ; in fact, that spawn only 
hatched which remained attached to grass, twigs, or other arti- 
cles situated directly in a race-way, where the water rushed 
along very furiously.. The spawn seemed to require, at least 
for its artificial culture, a constant and furious change of 
water, differing, undoubtedly, in this respect, very widely 
from its requirements when deposited by the fish upon its 
natural spawning grounds. ‘The fish the Commission had to 
deal with were, on the contrary, anadromous, and we had no 
rush of water in which to deposit the spawn. It was also a 
question whether the Raritan Smelt spawn required this 
rushing change of water; so the apparatus already de- 
scribed was employed as experimental upon the subject. 
The spawn was carried from the fishing grounds to the 
hatching-house in tin dishes. Sometimes, but rarely, the 
fish were taken to the hatching-room, and there spawned, 


1See page 567 U. S. Fish Commissioner’s repcrt, 1872-73. Method of 
treating adhesive eggs, &c. by Rudolph Hessel. 


2 More properly fresh-water Smelt. They are sea Smelt which have been 
transferred to interior ponds and lakes, and becoming acclimated there, have 
ceased to return to the sea after they have deposited their spawn. 
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and the eggs impregnated. In the experiments of Mr. 
Atkins, he found that leaves of river grass formed the best 
attachment for the spawn, and that spawn attached to this 
grass, and allowed to move freely about in the rush of water 
already mentioned, hatched out comparatively well, whereas 
spawn treated in any other method, died. The grass, of 
course, was attached by one end, the other being free to 
move and sway in the current. The Commission tried 
various things upon which the spawn was deposited. Bits 
of grass ; bits of untwisted rope warp ; bits of gauze hanging 
free in the jars ; loose masses of moss ; and light small-meshed 
gauze, with which the ordinary spawn trays were covered. 
Many of the eggs, upon being placed in the water of the 
jars, and before becoming completely attached by the 
hardening mucous stalk, described, p. 58, would become 
swept from the trays or other objects, and fall to the 
bottom of the jars, where they, in some of the jars, formed 
quite large masses. These latter masses, being directly in 
the way of the current of water entering the jar, of course 
received a much more violent and fresher flow of water than 
the rest of the spawn. They were thus placed in very much 
the same condition as the spawn which did tho best with 
Mr. Atkins, except that they were massed together, and 
also, excepting, of course, that the flow in the jars was never 
violent. 

Mr. Wm. Hamlin did most of the practical work for the 
Commission, such as manipulating the fish and caring for 
the eggs in the jars, &c. The method of gathering and 
impregnating the spawn was as follows: 

Three or four tin pans, with two or more gauze or twig 
covered trays in each, a tin-pail and a dipper were carried to 
the fishing grounds. As soon as a haul of the seine had 
been made, and the fish were all gathered together in small 
compass close to the shore, or upon it, they were immediately 
overhauled, and the vive males and females laid to one side. 
The rest of the fish were gathered up by the fishermen, and 
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carried off to be sold at so much per bucket. The ripe 
females were then taken and held by the head, while the 
belly was gently pressed and stroked toward the anus, so as 
to force out the ripe spawn. The spawn was caught in a 
pan containing quite a little water, and when a sufficient 
quantity had been taken, that is, when the bottom of the 
dish was half or two-thirds covered, the ripe males were 
taken, pressed in the same manner, and the milt allowed to 
flow upon the spawn in the dish. 

As the males were, as a rule, considerably smailer than 
the females, it required very often two, three or even four 
males to furnish milt to impregnate the spawn from a single 
female. Sometimes, but rarely, the milt from one male 
would be sufficient to impregnate the spawn from one or 
even more females. 

Water was then added to the milted spawn, and the con- 
tents were stirred slowly and intimately until thoroughly 
mixed. This stirring was either done by swaying and tipping 
the dish back and forth, or by stirring the spawn with a feather. 
After being thoroughly mixed, the spawn was carefully poured 
upon the trays ready to receive it. Sometimes the spawn 
was taken directly upon the prepared trays, the trays being 
placed in water so that the gauze or twig covering would be 
barely wet, or barely covered with water. The milt was 
then received upon the spawn, more water added to the dish 
and the trays moved about gently from side to side, until the 
spawn and milt were thoroughly mixed. The trays were 
then carried to the hatching-jars, and deposited therein. 
With both of these methods of receiving the spawn, there 
resulted many dead eggs, and perhaps as many by one 
method as the other. 

Ripe males were very scarce at the time when the most 
and ripest females were procured, and it is barely possible 
that the percentage of dead eggs was owing more to the lack 
of milt than to the method of handling. Shad eggs, which 
are jn other respects much more delicate than Smelt eggs, 
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will bear much more handling than the Smelt eggs received 
at the hands of Mr. Hamlin by either method used. It was 
undoubtedly not the roughness of handling which occasioned 
loss. Another method of taking spawn was adopted. A 
number of large, unripe male and female Smelts were taken 
from the seines, carried to the hatching house, and kept in 
the supply reservoir until they became ripe. The spawn 
was then taken, impregnated, and placed in the jars along 
with the rest. On account of the lack of room, no record 
could be kept of the relative percentage of loss between eggs 
thus taken and eggs taken from the fish freshly caught. By 
examining the temperature and fish record upon another page, 
it will be seen that spawn was taken and placed in the hatch- 
ing-jars upon 15 different days, extending over a little less 
than one month, or more correctly, from March 8d until 
April 2d. The whole number of ripe fish taken for the pur- 
poses of procuring spawn and milt being 87 males and 69 
females. This irregular catch was due in great part to the 
almost constant recurrence of freshets, and consequently, 
risings and floodings of the river. On account of one of 
these freshets, a very severe one, produced by a long and 
steady rain-storm, only one catch was made from Friday, 
March 16th until Friday, March 23d, a space of one week. 
The ripe fish taken up to the time of this freshet were largely 
males. They were fairly ripe, and produced much more 
milt than those taken subsequently. The females, on the 
contrary, were barely ripe, and only a small quantity of 
spawn suitable for the purposes of the Commission, could be 
obtained from each. After the freshet, the females began to 
increase in number, Friday, the 23d of March, the largest 
catch of the season being made, and they were riper than 
those previously taken. From this time on, the females 
were taken in fine condition until the close of fishing. But 
the males were now so few in number, and the milt was so 
bad, that it was with extreme difficulty that the spawn could 
at times be satisfactorily impregnated, It is quite difficult 
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to arrive at an accurate estimate of the number of eggs taken 
from the 69 ripe females and deposited in the jars, but it 
was very roughly estimated at two millions. This was the 
estimate of Mr. Hamlin and myself, while at work with 
them at the hatching house. The estimate is larger in bulk 
than that attached to the record referred to, for the reason 
that we wished to give the record as much accuracy as possi- 
ble, and to certainly have the record within the actual num- 
ber. Our method of counting was this: I took an average 
sized female Smelt, removed the ovaries from her entire, took 
a small portion of the mass, weighed it, and then counted 
the number of eggs in this small portion. 

I then weighed the entire remaining mass of spawn, and 
from this estimate arrived at the conclusion that there should 
be about fifty thousand (50,000,) eggs in a medium sized 
Smelt. By a medium sized Smelt I mean one of the size 
represented in Fig. 8, Pl. V. But of course many fish will 
not yield this number of eggs, and many will yield more. 

Allowing forty thousand eggs to each female Smelt taken, 
we would have from the 69 females, a grand total of two 
million seven hundred and sixty thousand eggs (2,760,000). 

But as many of the females were small, and as others did 
not yield a full amount of ripe spawn, if we estimate that 
they averaged just one-half that amount, or twenty thousand 
eggs (20,000,) per female, we shall have very nearly the sum 
total given in the record. 

From the time the Commission began its work until the 
freshet, the temperature and weather had been fair. The 
thermometer had indicated a rise in the temperature of the 
air of about ten degrees, (10°,) and in the hydrant water which 
supplied the hatching-jars, of two degrees (2°); the temper- 
ature of the river had risen, during the same time, six or seven 
degrees (6° or 7°.) Up to this time the eggs had not progress- 
ed very favorably ; many had died, and the rest were in such a 
condition that it was impossible to state as to whether they 
would survive or not, With the freshet already mentioned, 
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cameacold spell. The air thermometer indicated a decrease 
of, at its utmost, eighteen degrees (18°); the temperature of 
the river sank at same time about 12°; and the hydrant 
water received a sudden cold to the extent of about three 
degrees. Up to the end of this cold period, there was barely 
a sign of development in those eggs which were not certainly 
dead, and it was questionable what the result would be with 
the eggs which appeared to be living. But with the storm 
and freshet, the cold weather appeared to pass away. The 
temperature of the hydrant water rose steadily, and in a 
week’s time had risen four or five degrees ; and of course 
the rise in the air and river was much greater. With this 
rise in temperature a change in the eggs became visible ; the 
development could be made out, and it was very soon evident 
that many of them at least were alive, and seemed in a fair 
way of producing each its young smelt. About the 26th or 
27th of March I took some eggs which had been spawned on 
the 3d and 5th of the same month, and which showed some 
signs of development—in fact the embryo could be made out 
as a mere bar, very nearly alike at both ends, coiled around 
the yolk—and brought them into the room where I was at 
work with the microscope, and where the temperature was 
about 70°. Ilet them remain in the water in which they 
were brought in, and only changed it by adding fresh water 
as the other evaporated. The water which was added was 
such as had been iv the room for some time, so that it was of 
considerable higher temperature than that of the hydrant. 
The eggs thus placed in comparatively stale and warm water, 
rapidly developed, and on the Sd of April a few of the young 
fish hatched out, or just one month from the time the spawn 
was taken. In the case of these young fish we ought to deduct 
at least two weeks, since there was hardly any devolopment 
of the embryo until the temperature of the hydrant water 
rose to near 40°. I think it can be said, with a considerable 
degree of certainty, that after impregnation, a certain, but 
very small degree of differentiation will take place when the 
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water is néar the temperature of 37° or 38°, Farenheit; if 
this temperature becomes lowered the development will be 
retarded or checked entirely, and the vital processes held in 
abeyance until the temperature again rises to above 38°. 

If the temperature of the water is raised mach above 38°, 
as in the case already mentioned, the eggs are merely forced 
forward, as vegetables and plants are forced in a hot house, 
and we find the young fish developing very rapidly. The 
coldness of the water, and the subsequent cold snap lowering 
still more the temperature of the water, was undoubtedly the 
cause of the exceedingly slow differentiation which took 
place in the eggs up to the 20th of March. It has been 
known for along time that snail eggs could be impregnated, 
development started, and then, by means of cold, be kept in 
a quiescent state for even a year or more, and afterwards, by 
allowing warmth to come to them, they could be developed 
into the perfect snail. That toa certain extent the retard- 
ing of the development can be made available with fish 
spawn, is undoubtedty the experience of every piscicul- 
turist, but just to what limits it is best to retard or force 
the growth of the young embryo, is a question worthy 
of more study than it has yet reccived.1. If the temperature 
is too low they will be too long developing; if too high 
they will be apt to be too delicate to survive in any water 
into which they may be transplanted. From the 20th of 
March on, the hydrant water rose steadily in temperature 
until the young fish were all hatched and transported to 
their final homes in the waters of Maryland. This rise of 
temperature was from 37° up to 50°, or a difference of 13°. 
The experience of this year’s work with the smelt would 
seem to indicate that the spawn thrives best in water of a 
temperature from 40° upward, or perhaps I might say, in 
water of an average temperature of 44°. 

Spawn taken -and placed in water of this temperature 
would undoubtedly hatch out in from three to four weeks, 


1See an address upon the artificial breeding of fishes, read before the 
Detroit Scientific Association by Mr. N. W. Clark, page 9, et seq. 
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and any work with spawn in water of a lower tewperature 
would be in greater part lost time. TDetween the two ex- 
tremes I think it would be much preferable, and more profit- 
able to wait until the water is even 50°, before beginning 

operations, than to subject the eggs and the operators to the 

benumbing effects of 38°, and lower, of cold, for it is very 

possible that some of the eggs at least may be injured by this 

excess of cold. In case however the weather should be very 

cold again at the time of the work of the Commission, it 

might be a wise plan to take some of the spawn, dryly and 

carefully impregnated, particularly if it is very plenty at 

such time, pack it in ice, and keep it until the temperature 

moderates to about an average of 44°, and then place it in 

the hatching jars, and watch it very carefully, recording the, 
result. I have already said that a great many of the eggs 
died. The greater portion of these dead eggs were upon the 
bits of grass, rope, moss and twigs, already mentioned, and 
the greater portion of fish came from those eggs which were 
taken on the trays, covered with gauze, and those eggs which 
were massed together in the bottom of the Jars, in the 
strength of whatever current there was. The live fish which 

were hatched from the million and a half, or more, of eggs, 

were estimated at about four hundred thousand, (400,000), 

the remaining eggs being classified as ‘* absent or unac- 
counted for.”’ The work of the Commission may, with this 
result, be said to have been very successful, considering 
everything. I have said that the greater portion of these 
dead eggs were upon the moss, twigs, ropes, &c. and we 
might be led to judge that these objects were not as fitted 
for supports to the smelt spawn as the gauze, or the bottom 
of the jars. But it may be that these articles are not so 
| very much to blame a‘ter all; perhaps they are only fitter 
than the gauze to retain and encourage the growth of a 
species of fungus which was found in very great abundance 
in all the jars, sometimes covering the eggs upon the trays 
to a depth of an eighth of an inch or more. 


This fungus, thus covering the eggs, must have a very 

deleterious effect upon them, and I do not think it would be 
very wrong to ascribe to it the death of a goodly portion of 
the eggs. 
- In considering the practical bearings of the work of the 
Commission during the past season, it may be useful to 
note a few points to which it will be well to pay particular 
attention, and record carefully the results during another 
year’s work. 

In handling eggs of any kind, the dry method’ of impreg- 
nation should be adopted upon all occasions; that is, the eggs 
and milt should be placed together before any water what- 
ever is added ; a little water should then be added to the 
mass,and the whole shaken together quickly, yet completely, 
until the eggs and milt are thoroughly mixed; then more 
water should be added, a second shaking given, and after 
standing ten or fifteen minutes, the water, or the greater 
portion of it, poured off, and fresh added. 

The eggs are now to remain quiet until transported to the 
hatching jars, and placed therein. I am convinced that this 
is the only practical method with adhesive spawn, and par- 
ticularly with Smelt spawn, and I think the best results will 
follow, if the trays, covered with fine gauze, are used, upon 
which to receive the spawn and milt fresh from the fish. 
The meshes of the gauze covering should be just a little 
smaller than the diameter of the eggs, so that they will not 
pass through before they have had time to become attached. 
The gauze should be just dampened, the trays placed in a 
pan, without water, and the spawn shed upon them, the 
milt then being shed upon the spawn. 

Water is then to be added, just sufficient to cover the 
trays, the whole shaken gently from side to side, so that the 
whole mass may be thoroughly mixed, but not so much that 
any of the spawn will be shaken from the trays, the spawn left 

1Vrasski’s method, as modified by Mr. C. G. Atkins, in his work upon 


the Salmon spawn, See United States Fish Commissioner's Report 1872-73, 
page 240, 


to stand for ten or fifteen minutes, and then shaken again, 
when the water may be changed, by lifting the trays out of 
the pan, and fresh water added ; the trays may then be trans- 
ferred, covered by water in the pans, to the hatching jars,’ in 
the hatching house. Inavery short time the mucous cover- 
ing the egg will harden, and adhere to the gauze upon which 
it rests, and the egg will thus be attached firmly to its sup- 
port. This method gives the least handling to the spawn, 
and accordingly the least chance for injury to the same. I 
have already intimated that perhaps a goodly portion of dead 
eggs were caused by there not being sufficient milt to im- 
pregnate all the eggs in any one dish. 

Generally a considerable quantity of milt is considered 
necessary, because very little time is given to the manipula- 
tion of the spawn; and certainly the greater the amount of 
milt, the less the time necessary in manipulating. But with 
a very little milt a large number of eggs may be impreg- 
nated, if sufficient time is given, and the whole is well 
manipulated. The spawn and milt must also be fresh from 
the fish, and brought together immediately, upon water being 
added to either, since water soon acts upon the spawn, so as 
to prevent any effect upon it by the milt, unless the milt is 
added very soon. The method mentioned seems to combine 
all these requisites, aud in the case of the spawn already 
mentioned, had the manipulation been more prolonged when 
milt was scarce, perhaps fewer eggs might have died. And 
I have no doubt at present time, that if, besides additional 
manipulation, the spawn and milt had been placed together 
dry, before any water at all had been added, a still larger 
proportion of live eggs would have been the result. 


To obviate any such chance of lack of milt, although the 
stirring and shaking of the eggs should in all case be con- 


iIt will be noticed that I always speak of the hatching jars, meaning 
thereby the Ferguson hatching jar. This apparatus is so simple, and so exactly 
adapted for the purposes of hatching eggs or spawn of any description, that 
after trial I think no one will care to use any other description of hatching 
apparatus. 


tinued for ten or fifteen minutes, the plan of keeping unripe 
fish in a reservoir until ripe, and then spawning them, 
should be adopted more extensively than this season. 

They should be kept in a reservoir separate from that 
which supplies the hatching jars with water, since the fish 
are apt to be drawn against the openings into the supply 
pipes for the jars and the water thus cut off from the spawn, 
and stagnant water favors fungoid growths. They should 
also be examined carefully each day, so that as soon as ripe 
the spawn and milt may be taken from them, and yet not 
taken from them until they are fully ripe. In this manner 
a large quantity of spawn should be obtained, and unless the 
fish are injured there is no reason, so far as at present known, 
why such spawn should not turn out as well at that of Trout 
kept in a similar manner. Spawn taken from fish thus 
kept should be placed separate from that of spawn from 
fish taken fresh from the river, and the two carefully com- 
pared, after, of course, the same manipulation, so as to see 
which method is the better ; records, of course, being kept 
of each. In making this experiment the largest fish should 
be kept as furnishing so many more eggs, or so much more 
milt than the small ones. But to carry out this experiment, 
more room will be required than was at the service of the 
Commission this season, and it would undoubtedly be better 
if accommodations of sufficient size could be secured near 
the fishing grounds, so as to obviate as much as possible 
the transfer or carriage of fish and spawn. The treatment 
of the eggs, after they are placed in the jars, does not differ 
materially from that of other spawn. A constant flow of 
water, and since the eggs adhere to their support, a much 
stronger flow through the jars, can be permitted, than with 
other eges ; clean jars and trays ; and the removal of dead 
eggs. ‘The removal of dead eggs, in the case of the Smelt 
spawn, is almost practically impossible, on account of the 
adherence of the eggs to each other, as well as to the sup- 
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port, and also, and chiefly, on account of their small size. 
Pb. Pl. 1. 

But much can be done, with pains and attention, towards 
keeping the trays comparatively clear of dead material, and 
the greater the care and attention, the greater the success 
ought to be. 

The only remaining point necessary to notice particularly 
is in regard to the dirt and fungusin the jars. Of course, 
in all waters subject to freshets, there will be more or less of 
sediment and floating material, which does not add at all to 
the purity of the water. The only way to prevent this 
material from getting into the jars, and collecting around 
and upon the eggs, thus forming an excellent basis for fun- 
goid growth, is to have the water fiitered before it is allowed 
to enter the reservoir which supplies the jars If the 
Commission should conduct operations upon the Raritan 
another year, and should use the river water, it would cer- 
tainly have to be filtered, or the jars would very quickly be 
filled with sediment. If the hydrant water is used, it also 
should be filtered, although, as compared with the river 
water, very free from floating material. As regards fungoid 
growths, they appear to get into the jars about as easily 
when the water is filtered as when it is not, the only, or at 
least the great difference being, that in unfiltered water there 
isa vast amount of vile material which fosters and encourages 
these fungi. The best method of disposing of them is to give 
the eggs, as soon as any fungus appears upon them, a salt 
water bath. Let the water be shut off from the jars, a table 
spoonfull or so of salt added to the water in each jar, and 
then allowed to stand for fifteen or twenty minutes, when the 
water should be turned on again. The salt will effectually 
kill all the fungi, without injuring the eggs, and the 
renewed flow of water will carry off the salt and the dead 
matter in its flow.» As soon as the fungus again collects 
upon the eggs, they should be treated to another salt bath. 

If any doubt is felt in regard to any possible injurious 
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effect which the salt might have upon the Smelt spawn, a trial 
could be very easily made of one of the jars only, and the 
result noted, i. e., as to whether there were any more dead 
eggs in the jar after the salt bath than before. The salt 
bath is very effectual, and perfectly innocuous with Trout 
eggs and aquaria, and there is no reason to suppose it would 
be otherwise with the eggs of the Smelt. With the growth 
and extension of fungi in the jars thus prevented, and with 
that care in the manipulation of the spawn which I have 
suggested, the Commission ought, with the experience of 
the present season, to be able to work as successfully here- 
after with Smelt spawn as they have shown themselves to be 
with spawn which is non-adhesive, such as that of the Trout 
and Shad. 

The work of the Commission, from neceesity, as well as 
inclination, is to increase the food supply as profitably to the 
State as possible, and while the matter of profitable propa- 
gation rests to a great extent in the hands of the Commis- 
sion, through the experience which is gained each year, 
yet other circumstances enter largely into these calculations, 
such, for instance, as their ability to do as they would like, 
and to work just at the time they desire. If in the propa- 
gation of the Smelt the Commission could so arrange their 
time for work upon the Raritan as to be there when the tem- 
perature of the water used in the hatching jars is from 42° 
to 44° at an average, they would undoubtedly meet with the 
greatest and best success, especially in a pecuniary point of 
view, since at such a temperature the young fish could be 
hatched out in about three weeks. 

The most serious objection to this plan is in the running 
of the fish themselves, the greater portion of the fish passing 
into the river earlier in the season. But if the method is 
adopted of keeping the males and females in confinement 
until ripe, even this objection might have very little weight, 
and the spawn might be handled at a time when it could be 
so done most expeditiously and profitably. 
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In recapitulation, I might say that the important points to 
the Commission for its work another year would be, Ist, 
the procuring of suitable fish. 2d. The careful manipulation 
of the spawn absolutely dry, or the nearest convenient 
approach toit. 3d. The temperature of the water, about 
44°, and its freedom from fungi. 


0 
IMBRYOLOGY OF THE SMELT. 


The following notes upon the embryology of the Raritan 
river Smelt were made in March and April, 1877, at New 
Brunswick, N. J., while the Commission was engaged in 
prosecuting the hatching of Smelt spawn, the methods of 
which process have already been described. I do not in- 
tend to treat of the histological development of . the 
Smelt—or of its minute cell structure—except so far as it 
can be made out in the living specimen ; since a histological 


study, made from sections cut from hardened specimens, is 
of value and interest only to science and scientific students, 
not to the general reader. This paper will, therefore. serve 
merely as the basis of what I trust, at some future time, to 
make a histological research, and hence, must be taken with 
that allowance for error, both in the personal equation and 
the equation of sight, to which all research is liable when 
unauthenticated by collateral or different methods. 

My method of study was either to take the eggs from the 
hatching jars, one or more at a time, and examine them 
upon a watch-glass in a few drops of water, or to dissect the 
vitelline membrane or shell from the egg, and examine the 
uncovered embryo in a drop of water, or sodic-chloride, Na. 
Cl. 4%, upon a glass slide, under a low objective in the mi- 
croscope. In this manner I examined egg after egg, until I 
became satisfiel upon any or all observed conditions, and 
was able to trace a pretty clear sequence of developments. 
My investigations were made with Zeiss oculars 2 and 4, and 
objectives A and B, giving a range of power from 90 to 400 
diameters, 
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In the case of the milt, I used Zeiss ocular 4, and objective 
F, giving an enlargement of 950 diameters. 


The Hee. 


The freshly laid egg varies in diameter from 4 to g of an 
inch, and is somewhat irregular in outline, although gener- 
ally round or oval. Fig. 1, Pl. I. The number of eggs 
which an average size fish will spawn is about forty thon- 
sind. I estimated, by weighing and counting, the number 
in a female Smelt 74 inches long, from Little Narragansett 
Bay, R.J., to be seventy thousand, and this after making 
due allowance for errors. The average length of fish from 
the Raritan river is less than this, and will not fall far short 
of 5 inches, 

The eggs, as they issue from the female, are enclosed in 
or surrounded by a mucous or viscid substance, which seems 
to form a sort of protection for the egg. This viscid sub- 
stance has a tendency to adhere to whatever it touches—and, 
although the eggs separate as soon as they touch the water, 
yet if in passing toward the bottom they touch any object, 
such as a leaf, twig, or bit of weed, they remain attached to 
it. The water then appears to act as a hardening agent 
in the form of 


upon this viscid coating, causing it to ‘* set’ 
a sack around the egg, with a slender stalk or handle 
between the egg and its attachment. Fig. 8, Pl. I. Some- 
times a number of eggs remain in a little bunch together, or 


are gathered together by falling one upon another: the 
oD oD oD l d 
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‘setting ’’ of the mucous around each one then transforms 
them into a cluster, Fig. 5, Pl. I, much resembling the egg 
clusters of the Cray-fish. This outer coating of the egg or 
ovum presents a granulated or dotted appearance as if 
having a great number of pores or openings; but I have 
been able to discover no openings in small pieces of the 
shell, even with Zeiss ocular 4, objective F, and am inclined 
to believe it the effect of the hardening or “ setting ” process. 


Fig. 8, Pl. I. The unimpregnated ovum or egg, freshly 
taken from the female and divested from the mucous coat- 
ing, presents a vitelline membrane or shell entirely filled 
with highly refractile oil globules of very nearly uniform 
size. These oil-globules constitute the vitellus. 

The vitelline membrane has upon one side a very promi- 
nent depression or pit—the micropyle—with an undoubted 
opening or pore at the bottom. Figs. 1 and 2, Pl. I. 

This micropyle at first indents the mass of oil-globules, 
but as soon as the ege passes into water, some of it is ab- 
sorbed, and the vitellus shrinks in bulk and occupies a 
smaller space in the centre of the egg. Fig. 2, Pl. I. 

From the absorption of water the micropyle soon becomes 
obliterated and its place simply indicated at first by a slight 
protrusion of the vitelline membrane, Fig. 3, Pl. I, after- 
wards by a puckering of the surface, Fig. 4, Pl. I, which is 
observed in some eggs when the embryo is very far advanced. 
In many, or perhaps most eggs, however, all traces of the 
position of the micropyle disappear soon after impregnation. 

The absorption of water slightly increases the size of the 
ovum, although very slightly, the great change being the 
concentration of the yolk-mass. This distention of the vitel- 
line membrane of course has very much to do with the dis- 
appearance of the micropyle. The micropyle is not constant 
in position as regards the stalk of the mucous sack, nor as 
regards the position of the embryo, sometimes being over the 
head, sometimes over the tail, sometimes to one side. 

This latter relationship, however, is of no special import- 
ance, since the yolk-mass is movable, and the position of the 
micropyle, with relation to the embryo, thus a constantly 
changing one, with every motion of the egg. After the 
absorption of water, the concentration of the yolk-mass, and 
the filling out of the vitelline membrane, the vitellus or 
yolk-mass becomes somewhat changed in character; the oil- 
globules unite one into another directly, forming larger 
spheres in the centre of the mass, with smaller ones filling 
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up the interstices and forming a layer around the outside or 
periphery. This change continues until the outer portion 
assumes a mottled granular appearance. One side—and it 
is always on the side—then assumes a lighter shade, becomes 
very evenly, finely granular, and forms a less or greater 
protuberance from the vitellus. Fig. 3, Pl. I. This form 
continues with more or less distinctness, sometimes assu- 
ming the fissural condition of segmenting or impregnated 
eggs, until the yolk gradually turns white, disintegrated, 
and dies. 


I was unable to find among the oil-globules of the vitellus, 
any germinal vesicle with its germinal dot, although I 
opened a great number of ova, and examined the contents 
with Zeiss ocular 4 and objective D, giving 400 diameters 
enlargement. I did find, however, in most of the ova, a 
small bit of granular tissue, which may represent the germi- 
nal vesicle, or more properly, perhaps, the blastodermie tis- 
sue. I am inclined to think that the germinal vesicle 
undergoes a differentiation during the period of ripening of 
the egg; and although no true segmentation takes. place 
until after contact with the male element, yet a granulation 
takes place which changes the vesicle with its contents, into 
blastodermic tissue, ready to be segmented and still further 
differentiated upon contact with the male element, or without 
contact, to disintegrate. It is highly probable that in an 
earlier stage than I have examined, the vesicle, with its 
contained germinal dot, can be found. 


SPERMATOZOA. 


The milt in the male occupies relatively less bulk than 
the spawn in the female; and the males can thus be desig- 
nated from the females, during the spawning season, by 
their more slender form, there being very little of what is 
_vulgarly known as pot-belliedness about them. 
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The spermatozoa or male elements are very numerous in 
the milt, and present an appearance very much resembling 
grains of wheat, Fig. 6, Pl. I, rolling and jerking across 
the field of ‘the microscope. In some of the spermatozoa I 
discovered a very slight prolongation at one end, but other 
than this, could see no indication, either when in motion or 
still, of any tail, or long, slender, filamentous appendage such 
as is found in all other vertebrate spermatozoa, so far as my 
knowledge extends. The spermatozoa are very small, how- 
ever, and as J had no means of viewing them with greater 
magnitude than 950 diameters; and as they then appeared 
mere specks upon the field, this observation in regard to the 
tail is far from reliable. How and where the spermatozoa 
pass through the vitelline membrane into the ovum, and 
impregnate it, has long been a mooted question. That in 
this species they pass in through the opening in the micro- 
pyle, however, and are drawn in with the water which the 
ovum absorbs, cannot, I think, be questioned. 

At least this much is known, that if the dry method of 
milting the spawn is adopted: that is, putting the milt and 
spawn together before any, or when very little water has 
been placed with the spawn, and afterwards placing them 
in water and shaking together gently, the proportion of eggs 
which fail to be impregnated, or to do well, is very small 
indeed ; but if the spawn be allowed to remain in water for 
even a very short time before the milt is added, in fact, until 
by absorption the micropyle has become obliterated, the pro- 
portion of eggs which turn out unimpregnated and bad is 
very large indeed. To test the question as to whether sper- 
matozoa were actually taken into the ovum during this season 
of water absorption, I took a Smelt egg which had had milt 
shed over it, and as soon as it had ceased absorbing water, 
or ag soon as it was apparently full of water, carefully 
removed the mucous and washed it in six waters, so as to 
remove any spermatozoa which might be upon the outside. 
I then took off the vitelline membrane, and allowed the yolk 


contents to escape upon a glass slide. The escaped vitellus 
was then examined with Zeiss ocular 4, objectives D and F, 
and I was able to discover a few spermatozoa among the oil- 
globules. 

This may be considered as not entirely conclusive, but it 
is questionable if any more conclusive method can be adopted, 
since it is utterly impossible to see the spermatozoa penetrate 
the ovum through the vitelline membrane, either at the mi- 
cropyle or elsewhere, on account of the relative sizes of ova 
and of spermatozoa. 


IMPREGNATED OvuM. 


For quite a time after the ovum has been impregnated, 
there is no perceptible difference in the changes which take 
place from those in the unimpregnated ege. One side 
becomes clearer, Fig. 4, Pl. I, with fine granulations, a 
portion protrudes, and then take place those segmental 
phases, some of which are represented in Figs 9, 10 and 11, Pl. I 

These changes were very slow in taking place in the eggs 
of the Smelt, probably on account of the sudden lowering of 
temperature which took place about the time that most of 
the eggs were taken and continued for a week or more. 
Hence many of these changes were overlooked in the confu- 
sion of observing ova in the earlier phases, and all stages of 
living and dying, and accordingiy I lack a complete series 
of the segmentation stages. These stages are undoubtedly 
similar, however, to those in the egg of the shad, a descrip- 
tion of which changes will be given in another place. The 
fine granular portion which results from this segmental 
differentiation, gradually extends for quite a distance around 
the periphery of the egg, Fig. 7, Pl. I, and represents the 
blastodermic tissue, or simply blastoderm, from which the 
young fish is to be built up. Previous to, or during the 
formation of the clear granular portion, there were no indi- 
cations of any polar globules* at this or any other portion of 


* Richtungsblattchen or direction cells of authors. 


the vitellus, but merely the protrusion of one side into a 
more or less prominent limb. Fig. 3, Pl. I. In certain 
ova, however, glomeration did take place: that is, round 
balls, sometimes one above the other, formed irregularly 
over the blastodermic tissue, and I noticed that such 
formations, in both Smelt and Shad ova, heralded always 
the disintegration of the vitellus. Sometimes this glomera- 
tion took place after the embryo was considerably formed. 
In all cases, however, no further development took place, 
the ovum soon becoming opaque and dead. Coincident, or 
nearly so, with the extension of the blastoderm is the forma- 
tion from the blastoderm over the entire surface of the vitel- 
lus, of a layer of cells, the exoderm, (epiblast},* which forms 
the outer coat or skin of the embryo. 


The folding which this layer undergoes along what is to 
be the dorsum of the embryo, I was unable to make out sat- 
isfactorily, on account of the difficulty of keeping the blasto- 
derm ina proper position for study under the microscope. 
Almost as soon as it was got into a good position, it would 
roli slowly back to the side. I thought I made out, however, 
in a number of specimens, the folding in different stages of 
its progress, 

This folding consists of the growing up along the central 
portion of the blastoderm of two Jamine or ridges from the 
exoderm. These lamine finally unite along a median line, 
leaving a central cavity or tube the length of the folding, 


*Iuse the terms evoderm and endoderm as being more exact in meaning 
than epiblast and hypoblast. The exodermic layer is with fishes, very rarely 
formed upon the wpper side of the blastoderm, yet, according to the meaning 
of the terms, when the epiblast is formed below, or on the lower side of the 
blastoderm, it would become the hypoblast. In the same manner the hypo- 
blast or under blast, when formed above the blastoderm, would become the 
epiblast. I use these terms also because they are used for similar or homol- 
ogous structures among the lower forms of animal life. And similarity is 
much to be desired in names bearing upon or attached to homologous strue- 
tures. 
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which forms the neural or spinal arch of the embryo, or the 
arch in which the spinal cord is formed. 

Within the exoderm, and from the within-lying cells of 
the blastoderin, two other layers are subsquently formed— 
the mesoderm or middle layer, and the endoderm (hypoblast) 
or internal layer. Irom the folding in and union of these 
two lavers in conjunction with the exoderm, a second arch, 
the body or alimentary cavity, is formed. The further 
growth of the embryo then takes place through differentia- 
tions, either slow or more rapid, in the three layers making 
up these two arches. The first indication in the egg of the 
Smelt of anything approaching a fish or animal in form, is 
represented in Fig. 1, Pl. II. 

Here the folding in of the exoderm to form the neural 
arch is nearly completed, the anterior and posterior ends 
being still open, although only the anterior end can be seen. 
At this anterior end is seen quite an enlargement, which 
represents the swelling of the cerebral vesicles, or what will 
eventually become lobes of the brain. This end increases 
still more in size, the lobes appearing to swell out witha 
more rounded appearance, and just before the anterior end 
of the neural canal closes, round, disk-like markings appear 
upon the middle portion of the sides of the head—as we shall 
hereafter call this end of the embryo. These markings, Fig, 
2, Pl. Il, represent the first indications of the eye-balls. 

The head presents, at this period, a very dumpy or club- 
shaped appearance, with its prominent lobes and rather thick 
lip-like edges of the ciosing neural canal. Very nearly with 
the appearance of the eye protuberances, or very soon after, 
ean be seen a cylindrical tube containing two rows of large 
cells side by side, which barely touch in any part, and are 
somewhat scattered posteriorly, extending nearly the entire 
length of the embryo, just along the ventral side of the neu- 
ral arch. ‘This is the notochord or the axial portion of the 
future back-bone, Fig. 2, Pl. Ill. It endsanteriorly, with 
a quite abruptly bent extremity, just on a line with the pos- 
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terior edge of the eyes ; and posteriorly loses itself without 
bend in the tisstie near the centre of the tail, just ventral to 
the closed end of the neural canal. 

Closely investing the notochord, and coincident with its 
formation, can be seen a sort of blocking-off into cell-like 
sections in the posterior, two-thirds of the embryo. Fig. 4, 
Pl. Il. These sections or proto-vertebre are not seen in the 
anterior third, but become gradually lost in the tissue. 
They are bounded by a well marked line, which passes par- 
allel to and at some distance from the contour line of the 
body, around the posterior end of the notochord, and pro- 
ceeding forward, becomes lost in the tissue coincident with 
the segments themselves. These segments gradually in- 
crease in number with the growth of the embryo. 

The least number which I noticed in any specimen after 
the head was differentiated so as to be distinguished, was 24 ; 
from this they increased up to 50, beyond which number I 
believe I did not’ count. 

The portion thus segmented becomes eventually the harder, 
axial part of the body, containing the greater part of the 
osseous material, the spinal cord and the main blood-vessels. 
Up to this time, the embryo has been united throughout its 
entire length to the vitellus.. But a change soon takes 
place ; ihe layers of the embryo, which meanwhile have been 
forming from the tissue lying within the exoderm, begin to 
fold in to form the second cavity. This frees the posterior 
end of the embryo gradually from the vitellus, and allows it 
to project between the vitellus and the shell membrane, 
where, by the growth of tissue and multiplication of seg- 
ments, it gradually extends until it wraps itself completely 
around the yolk, and passes by the head on the opposite side. 
1 rae Al i sol 

As the tail becomes free, the eyes become more prominent, 
and the ears are indicated by slight depressions in the exo- 
derm upon the sides of the body, just over the bend in the 
anterior part of the notochord. 
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A depression of the exoderm now takes place over the cen- 
ter of the eye-ball, which, being a mere sack, is depressed 
into a one-sided cup to receive the bit of exoderm. This bit 
of exoderm is then surrounded and enclosed by the sides of 
the cup, it becomes detached from the exodermic layer, and 
becomes gradually transformed into the chrystalline lens. 
As the lens and cup undergo changes, the edge of the cup 
is so modified that it shuts in the lens much as a watch glass 
in a watch is enclosed by its rim. Fig. 9, Pl. eae 
closing of the eye-sack around the lens, is from the dorsal 
towards the ventral side, and after the Jens is completely 
embedded, the line of contact of the sides of the sack can be 
scen running from the edge of the lens down and along the 
ventral surface of the eye, until it becomes lost in the brain 
aes, lire > PY TET, 

By this time the ear cavity has become quite prominent, 
surrounded by its hemisphere of columnar cells, with the 
otoliths becoming visible as small transparent bodies in the 
ventral side of the bottom of the cavity. Fig. 5, Pl. II. 
The brain can also be made out as a tube-like body, with a 
prominent, posterior fold, open at both ends and along the 
dorsal side, and having a diamond shaped expansion of the 
dorsal slit about two-thirds the distance from the anterior 
end. This expansion represents the third ventricle. The 
posterior fold presents two lamin, curving upward, inward 
and forward, which gradually grow together, and ultimately 
unite upon the median line dorsally, to form the cerebel- 
lum ; the depression just posterior to the fold, or the posterior 
open end of the bram, becoming the fourth ventricle. The 
eye sacks appear attached to the central ventral portion of 
the brain tube. Fig. 9, Pl. II. 

They are in fact expansions, and hence, differentiations of 
the middle cerebral vesicle. The nasal pouches are indicat- 
el at this time, by circular markings just anterior to the 
eyes. As the infolding of the layers continues, or more 
properly, as the embryo grows away from its original con- 
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hection with the yolk-sack, the organs which have indicated 
specialization become still more highly specialized. The 
eye acquires pigment granules; the ear becomes nearly 
enclosed by the approximation of its walls, and the otoliths 
are three quite prominent dark bodies ; the nasal pouch has 
deepened and rests against the anterior dorsal portion of the 
introverted brain ; the brain has increased in size, and shows 
indications of the different portions into which it is subse- 
quently divided; the head, which up to this time has 
remained attached to the yolk mass, becomes free as far back 
as to the posterior edge of the eye ; the first indication of an 
intestine, is seen in a blind hollow space in the tissue, where 
the tail is growing away from the yolk, Fig. 2, Pl. iI; and 
beneath the ear, at the junction of the embryo with the yolk, 
is a rather sharply marked tract, rounded posteriorly and 
somewhat pointed anteriorly, in which the heart soon is 
formed from the mass of loose cellular substance therein 
contained. 

The branchial fissures are indicated at this later stage, by 
two or three streaks or slight transverse linear depressions 
along the sides of the body, posterior to the eye-balls. 

Fig. 2, Pl. III, represents the embryo at a period a trifle 
later than this, or just after the formation of the heart, and 
about the time it begins to beat or pulsate. The embryo 
has been removed from the egg, by tearing apart the vitel- 
line membrane, the yolk remaining unruptured. The 
embryo nearly surrounds the yolk ; the tail, up to where the 
vent or anus will be, and a small bit of the head, being free. 
The heart is plainly visible, and the pranchial lineations 
indicated. The endoderm is now represented as the lining 
to the alimentary canal or intestine, or at least such portion 
of the canal as now exists, since the blind posterior extremity 
thus far alone is formed, and is all that represents the future 
intestine, the remainder of the to-be canal being filled up 
with the mass of the vitellus. Very soon, however, there 
takes place from below the ear, backwards, an infolding of 
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the layers of the blastoderm, forming, beneath the ventrally 
bending end of the notochord, an anterior cecum. Mean- 
while the infolding at the posterior end has been going on, 
so that now we have something much more like a canal ; two 
cecal extremities with connecting dorsal and lateral walls, 
and a ventral wall, open for a space along the centre over 
the yolk, thus still giving the embryo a connection with its 
food-bag, the vitellus, through the intestine. Fig. 1, Pl. III. 
The walls of the intestine are of course formed by the layer 
of endoderm. At this time, and before the intestine is 
entirely shut off from the vitellus by the infolding blasto- 
dermic layers, a large vacuole appears puffing out the body 
wall where the anus eventually opens, and separated from 
the posterior end of the blind intestine by quite a mass of 
loose cell substance. Fig. 3, 6, Pl. III. 


The heart is now becoming quite well defined, and is beat- 
ing at the rate of about thirty-five pulsations per minute. At 
first the heart is somewhat more rounded at one end than at 
the other, forming a siniple sack, consisting of a layer of col- 
umnar cells, and attached by bands of tissue at either end to 
the body proper of theembryo. Ido not mention whether an- 
terior or posterior end of the heart is the rounder extremity, 
because I am not positive from the observations made, that 
the rounder end is constantly in the same position. If I was 
to make an assertion, I should say that it was not constant. 


Soon the heart becomes elongated and tubular, Fig. 4, Pl. 
III, and its action in beating is much like that of a water- 
wave. The impulse begins posteriorly by expanding the 
posterior part of the*tube, thus pushing the lower back por- 
tion of the tube still farther back towards the yolk mass, and 
stretching nearly straight the remaining portion. 

The impulse then passes forward, allowing the posterior 
part to return to its former position, and swelling out the 
central portion until the impulse and dilatation have passed 
to the anterior extremity, when the conditions are just the 
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reverse of what they were at first. The action taken asa 
whole, is very much as if we took hold of the heart by one 
extremity and by a quick twitch should send a wave of trans- 
tation from one extremity to the other. This gives a very 
curious and beautiful effect, as seen under the lens. 

The heart soon looses this tubular form, becomes thicker 
at the posterior extremity and constricted in the middle, and 
passes by gradual steps into a two chambered organ. Fig. 5, 
Pl.III. Figs.1,2,4,Pl.IV. At the same time it increases in 
its number of beats per minute, up to seventy, beyond 
which I believe I did not count. Nearly simultaneous with 
the assumption of the tubular shape of the heart, vesicles 
appear in the body tissue along the side of the body at the 
anterior end of the alimentary canal, between the branchial 
surface depressions already noticed. igs. 1 and 5, Pl. HI, 
Pig 1, Pls LV: 

These vesicles increase in number until there are five on 
each side. The tissue composing their inner and outer walls 
then appears to grow thinner, until finally an opening takes 
place on the inside into the alimentary canal. Fig. 1, PI. 
IV. The vesicles then disappear, and we next have the five 
branchial slits in their places. Fig. 38, Pl. IV. These slits 
represent the future branchial or gill openings, or the spaces 
between the gills; and the bits of tissue between the slits 
represent the future branchial arches, or become what are more 
commonly known as gills, there being four on each side, or 
four pairs in all, in all osseous or bony fish. The anterior bor- 
der of the first branchial slit gradually grows backward, 
covering the rest of the openings, and becomes the operculum 
or gill-cover. Before this change takes place, however, and 
while the branchial fissures are yet mere slits through the 
tissue of the body walls into the alimentary canal, the yolk 
mass has been growing smaller and smaller, and the oil 
globules have been merging into each other, until we have 
a large spherical oil-mass or globule formed in the fore part 
of the yolk sack, Fig. 4, Pl IV, and the remainder of the yolk 


composed of a finely divided granular mass, with the yolk 
at last entirely separated from the intestinal tract by the 
infolding blastodermic layers. A depression now takes place 
in the anterior end of the body and upon the under surface 
of the head, and gradually de2pening, until it reaches the 
anterior end of the already formed intestine, becomes the 
mouth and cesophagus. In Fig. 4, Pl. IV, this newly formed 
mouth opening is represented, together with the general 
shape of the heart ; the shape of the yolk mass ; the ear now 
enclosed, with its otoliths ; the pectoral fin, which began to 
show at about the time the heart was in its tubular condi- 
tion ; the notochord with its double row of cells, only one 
row being visible ; and just beneath the notochord, the intes- 
tine which has now become either a solid rod of cell material 
or a tube with the merest trace of a central canal—this, can 
only be decided by sections, which I have not as yet made. 

Figs. 5 and 6, Pl. IV, will give an idea of the posterior 
end of the body, and the portion at the posterior extremity of 
the intestine, at about this time. These portions are very 
much enlarged, and show that a differentation is taking 
place in the tissue between the intestine and the notochord, 
and two separated tracts a and b are forming in which 
shortly the great blood-vessels are to be found. These tracts 
are not as yet extended as far back as the posterior end of 
the notochord, but their formation is indicated by spaces in 
the tissue along beneath the notochord. Fig. 5, Pl. IV. 
A magnified view of the anal portion of the embryo at the 
time of the formation of the anterior end of the intestine, and 
while the anal vesicle is still to be seen, shows that these 
two tracts are forming even then in the tissue above the 
already formed posterior end of the intestine. Jig. 3, a, Pl. 
III. At the time of development represented by Fig. 6, Pl. 
IV, the anal vesicle has disappeared, and the cellular mass 
indicates plainly an outlet tract, although no vent is as yet 
present between the posterior end of the intestine ¢ and the 
exterior. Up to this time, the young fish has been retain- 
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ed by the vitelline membrane within the egg. It now, how- 
ever, at about this stage of development, becomes free from 
the egg, and swims freely about in the water, looking to the 
naked eye very much like-an animated bit of isin-glass 
with two black dots at the end. At this time it is some- 
what less than three-eighths of an inch in length, and being 
very transparent, could hardly be seen in the water, were it 
not for the comparatively large black eyes. Side and top 
views of the young Smelt at this stage, but very much en- 
larged, are given in Figs. 1 and 2, Pl. V. Most of the 
structures and organs already mentioned can be readily seen; 
the intestine passing along the centre of the body beneath 
the notochord and above the yolk mass, from mouth to anus ; 
the heart with its posterior and anterior attachments, now 
not only divided into two distinct portions, but relatively 
much smaller than heretofore, and the auricie crowded for- 
ward upon the ventricle ; the ear with its forming semi-cir- 
cular canals ; the nasal sack somewhat closed ; the promi- 
nent pigmented eyes ; the much enlarged pectoral fins; the 
yolk mass, now much absorbed in nourishing the body, and 
gradually becoming enclosed by the body walls; and the 
quite advanced brain. The further stages of the brain may 
be seen by consulting Figs. 10, 14 and 15, Pl. V. In Figs. 
10 and 15, Pl. V, the brain presents the same general fea- 
tures as in Fig. 2, Pl. V, with the exception that all the 
divisions are more strongly marked, 

The posterior lobes are gradually approaching each other 
to unite on the median line dorsally, and form the cerebel- 
lum, while the prominent portions immediately in front of 
the cerebellic divisions are thickening and rounding out to 
become the optic lobes, and the anterior part is also chang- 
ing form to finally assume the shape of the cerebral and 
olfactory lobes. In Fig. 14, Pl. V, these parts are represent- 
ed as seen in the adult fish and of natural size. The brain, 
as thus seen from above, forms what the fishermen call the 
‘old man’s face,’’ seen in the adult Smelt, through the 
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semi-transparent skull, by scraping off the over-lying skin. 
Soon after the stage represented in Fig. 1, Pl. V, the young 
Smelt begins to undergo quite considerable changes in form; 
the head is no longer roundish or blunt in front, but becomes 
sharp and rather shovel-nozed, from the rapid extension of 
the lower jaw or mandible ; the yolk mass is entirely within 
the limits of the body, and fast disappearing ; the vent has 
formed, and there is a marked depression of the body between 
the heart and the anterior extremity of the yolk ; the intes- 
tine again shows as an open tube, with the portion from the 
yolk to the anus much broader and larger than anteriorly ; 
the heart is in shape much as before, but now a few small 
particles can be seen moving around in the cavities of the 
auricle and ventricle, and the anterior and posterior connec- 
tions of the heart with the body are much more marked. 
These are all represented in Fig. 4, Pl. V. During this 
last stage, vessels have been forming in each visceral arch, 
and one very prominent one, and traces of a second, in the 
tissue anterior to the first visceral cleft, or in what we may 
now call the operculum. 

These vessels gradually extend themselves upward along 
the arches and sides of the head, until they reach the level 
of the ears; from this point they vary in their development 
both in time and form. ‘The prominent vessel of the oper- 
eculum, which is really the second branchial aorta, and will 
be spoken of as such henceforth, developes very rapidly, and, 
from the position it has already attained, turns forward, 
downward and inward, and having reached a position just 
inside the eye ball, divides into three branches, one branch 
going into the ball of the eye and passing around the chrys- 
talline lens, emerges and passes backwards ; one branch goes 
forward to the fore”part of the brain, bends around this and 
returns nearly upon itself; while a third branch passes in- 
ward and upward into the brain tissue, to unite on the 
median line and near the centre of the brain, with its twin 
branch from the second branchial aorta of the other side. 


Almost as soon as they unite they again divide, a branch pass- 
ing to each side through the brain tissue, and at a point 
somewhat posterior to their division, they unite with the two * 
returning branches already mentioned, to form lateral ves- 
sels, one on each side of and just along the base of the brain, 
which pass into the auricle, and so form a complete circuit 
of vessels for blood transmission ; for by this time a passage 
has been made from the ventricle along the floor of the head, 
and just beneath the cesophagus, to the already mentioned 
branchial vessels. 

Through the passage-way thus formed, a flow of blood, or 
some kind of fluid containing roundish or irregular bits of 
tissue material, takes place. This flow of blood serum, with 
its white or transparent corpuscles, through the 2d branchial 
vessels, forms, in the young Smelt, the first blood-system, 
which is entirely a head circulation. Fig. 3, Pl. V. The 
same thing takes place in theShad. Up to this time no con- 
nection exists between the rest of the branchial vessels and 
the 2d vessel, or between each other. But soon the 3d, 4th 
and 5th vessels turn forward and unite into a common vessel, 
which passes forward to supply the head and brain with 
blood, and which, sooner or later, unites with the dorsal 
branch from the 2d branchial vessel, since all the branches 
eventually unite into the vessels (jugular veins), which run 
along the basal side of the brain to return the blood to the 
heart. The sixth branchial aorta, which originates from 
the fifth, passes directly upward, inward and backward, 
until, upon the median line, it unites with its fellow branch 
of the opposite side to form an open, isolated tube around 
the head, which has connection only with the ventral aorta 
through the fifth vessel, just anterior to the bulbus arterio- 
sus, which, by this time, has formed in front of the ventricle 
of the heart, and connected with it. During the time the 
first circulation is im progress, corpuscles can be followed 
from the heart into these posterior four pairs of partially 
excavated vessels, where they are stopped in their onward 


flow, and the corpuscles perform piston-like movements, 
back and forth, to and from the closed ends of the vessels, at 
each and every pulsation of the heart. Sometimes the cor- 
puscles form quite a mass in these closed vessels. 

They get out of the main blood flow, are driven into the ves- 
sels, and become clogged in these until the vessels open at their 
extremity. Shortly atter this, a dorsal, lateral communica- 
tion is made between the 5th and 6th vessels ; then we often 
see corpuscles passing up from the ventral aorta into the 5th 
vessel, and from this through the new channel into the still 
closed 6th vessel : or corpuscles will often pass into the 6th 
vessel, and when they come to the channel to the 5th, pass 
into it, and so on into the circulation. It is only a short 
time after this, and often perhaps coincident with the form- 
ation of the connection between the 5th and 6th vessels, that 
an opening takes place in the median line of the ventral side 
of the united 6th pair of vessels, and this opening leads into 
the dorsal aorta of the body. The body aorta passes directly 
back to near the extremity of the notochord, where it bends 
upon itself and returns as the vena cava, just beneath the 
aorta, to empty with the jugulars into the Cuvierian sinus 
of the auricle of the heart. From the aorta are given off, at 
different parts of the body, a great number of small arteries, 
which are distributed to different parts of the body. In 
most fish and other vertebrata, the principal arteries thus 
given off in the embryo are the omphalo-meseraic arteries, 
which pass to and over the vitellus. In the Trout and Sal- 
moun there are two of these arteries, one, the most anterior, 
passing directly to the yolk, a second passing along the 
upper side of the intestine, supplying it with blood, and 
returning along its ventral side, to unite with the first om- 
phalo-meseraic artery, and then, dividing into innumerable 
capillaries, pass over the vitellus, to be gathered together 
once more, and empty their contents through the omphalo- 
meseraic vein or veins-—sometimes there is only one, some- 
times two—into the Cuvieriar sinus of the auricle. In the 
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Shad, Lake-Herring and White-fish there is only one of these 
arteries. In the Smelt there is none at all, since the yolk, 
by this time, is entirely absorbed, undoubtedly by absorption 
from cell to cell, without any assistance from the blood-ves- 
sels. Fig. 4, Pl. V, shows the yolk nearly absorbed, with 
the liver just forming at its posterior dorsal extremity. 
There is no blood flowing in any part of the young Smelt at 
this time. - When the yolk and liver become as shown in 
Figs. 6and 7, Pl. V, with the central spherical mass of the yolk 
.of a decided yellow color, and so as to be barely discernible 
in the living fish, we can discover the Ist circulation of the 
blood. The other arteries given off from the aorta are dis- 
tributed along the entire length of the body. Asa rule, an 
artery is given off to supply each vertebral segment of the 
body, and to each of the pectoral fins. In the tail, the aorta 
is at first, as already stated, simply folded upon itself; soon, 
however, it divides into three branches, or more properly, a 
connection is made between the aorta and vena cava, at a 
short distance from the posterior extremity of the vessels, 
thus making a little shorter passage for the blood; and 
through this new passage most of the blood flows. Where 
this connection link is made from the aorta, a third ves- 
sel is formed, which passes upward and forward around 
the notochord, near its posterior end. The branch which 
was the original end fold of the aorta, still persists and sup- 
plies blood to the end of the notochord. The connecting- 
link branch, through which most of the blood now returns 
to the heart, gradually lengthens, so as to become as long 
as the primitive branch, is divided up into capillaries, one 
of which is sent to each ray of the tail, and becomes, in fact, 
the caudal artery. It is at the branching of these three arte- 
ries that the so called ‘‘candal heart’’ of fishes is found. 
It is no heart at all, and there are no pulsations there, 
except such as are seen in all arteries, and due to the same 
cause. It is true there is a slight enlargement at this point, 
and sometimes the enlargement is considerable, but it is due 
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wholly to the sudden stoppage of the rapid on-rush of the 
blood driven from the heart, by the branching of the aorta 
and the sudden bending upon itself of the main return 
branch. The blood cannot escape fast enough into the 
smaller vessels and around the curve, and so is piled up at 
this point,* stretching the elastic walls of the aorta into quite 
a cavity, and, by forming a sort of cushion for the impulses 
of the heart, magnifies the beat; and this, together with the 
natural rebound of elastic walls when tightly stretched and 
then released, gives the ‘‘ caudal heart.”’ 

In Trout and Salmon, and especially in Lake-Herring, 
there might with equal justice be said to be a ‘‘ yolk heart,’’ 
since where the omphalo-meseraic artery, or arteries, pass from 
the aorta, there are dilatations of the vessels, and the same 
‘eating ’’ appearance is seen. In the head a great many 
small arteries are sent off, which ramify through the brain 
and surrounding tissue. The position of these new vessels, 
and of the branchial vessels, after they pass into the head 
tissues, is continually changing and approximating toward 
a central vessel on the ventral surface of the brain, which 
is to unite with the body aorta, and form a connection 
between all the branchial vessels and the aorta, so that by 
far the greater portion of the blood shall make the complete 
circuit of the body before returning to the heart. J was not 
able to see this change in the Smelt, on account of the im- 
possibility of keeping the young fry alive. They would not 
feed. My observations upon the development of the Smelt, 
therefore, end at this point. Much of the embryology of 
this paper requires to be further authenticated by examina- 
tion and sections. This work J hope to perform at no dis- 
tant day. 
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Isa heart homologically simply an improvised dilatation, for retarded blood; 
of a branched or bending vessel, and a dilatation in which the rythmical pul- 
sations, originally impressed upon it from without, have become inherited, 
and are now originated and perpetuated by it through a force which has 
become a part of itself? 
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VARIATION IN THE SMELT. 


/ 


While at work upon the embryology of the Smelt I was 
constantly being reminded by the fishermen that the Rari- 
tan river Smelt was entirely different from that of New 
England, and by inquiring I found the difference to be in 
size, flavor, and the transparency of the skull. The 
fishermen maintained very strongly that the New England 
Smelt was a larger, coarser fish than theirs ; that in the 
New England Smelt no ‘‘old man’s face’’ could be seen 
through the skull ; and that for the table the Raritan river 
fish was so much superior that there could hardly be any 
comparison between them. They also claimed two species 
of Smelt for the Raritan river: one, the common /rost-fish— 
the other, the silversides. This latter fish, according to 
them, never grows to a greater length than 3 or 4 inches, 
and the silvery sides, and silvery reflections generally, are 
much more silvery than in the frost-jish. In other words, 
the frost-fish is a larger and less brilliantly tinted fish 
than little Mr. Silversides. The frost-fish is often found 
from 8 to 12 inchesin length. Persons acquainted with the 
Raritan river Smelt, only as a table luxury, were of the 
same opinion as the fishermen in regard to its being a dis- 
tinct species, and I was desired to investigate the subject. 

In order to do this at all satisfactorily, I have found it 
necessary to go pretty thoroughly through the literature of 
the subject, both in regard to the European Smelt, (Osmerus 
eperlanus), Rond., and the American Smelt, (0. viridescens), 
Lesueur ; and in order to give a just idea of the variation, 
it will be necessary to follow, to a certain extent, the biblio- 
graphy and natural history of the subject in this paper. J 
shall treat—jirst, of the American Smelt; second, of the 
European Smelt ; third, compare the two; and, fourth, give 
a fairly complete bibliography of both. While at New 
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Brunswick, with every day many of the Raritan river Smelt 
at hand, I sent to Mr. Blackford, the well-known fish-dealer 
of Fulton Market, New York, for some male and female 
Smelts, which he could guarantee meas having come from New 
England waters, and being genuine New England Smelt, 
the O. viridescens of Lesueur. With that kindness which he 
always shows towards scientific workers, he sent me some 
very fine fresh specimens of Smelts, which he guaranteed as 
having been caught in Little Narragansette Bay, R. I. 
With these specimens before me, placed alongside of fresh 
specimens from the Raritan river, I was able to compare 
them with the greatest nicety. There were certain slight 
differences. The color along the back and above the lateral 
line was of a slightly lighter shade of green in the New 
England Smelt than in that of the Raritan; the first fin- 
ray in each fin in the Raritan fish was darker than the rest 
of the fin; while in the New England fish the fins were 
nearly uniform in color. In length, the Raritan Smelt 
would probably average 5 inches; the specimens of the New 
England Smelt which I had, averaged about 7 inches. The 
Commission, however, had Raritan Smelt in their reservoir 
eight inches or more in length, and they have been taken in 
the Raritan of a length of thirteen inches, according to the 
fishermen. And in regard to the Northern Smelt, Mr. Ch. Lan- 
man, in the United States Fish Commissioners’ Report for 
1872-3, page 224, says that the average size of Smelt in 
Eastern Maine and New Brunswick is only five or six inches. 
The shape of the body, and the length of body and head, 
compared with each other, in the two kinds, were nearly 
identical. The number of rays were the same in each, and 
were as follows : 

Bess Dells PL lis Vee NA Soy aol ee 

The scales were the same in shape, with similar concen- 
tric markings, of proportional size and nearly transparent. 
Fig. lla, b, Pl. V. The teeth were alike, and consisted of 
a row of fine, closely-set teeth the entire length of the max- 
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illaries ; one or two pairs of vomerine fangs ; two rows upon 
the tongue, of which the anterior four or five teeth were 
fang-like, and generally with a single fang at the extremity 
of the tongue; two rows of small teeth upon the anterior 
portion of the mandible, of which the inner were the 
larger ; the outer row of mandibular teeth extended later- 
ally upon the mandibles, but were more scattered and larger 
than anterior, and also larger than those in the inner ante- 
rior row. There were also rows of palatine and pterygoid 
teeth, but they were all small. 

All the teeth were recurved to a greater or less extent. 
See Fio’s 8, 9 and 12, Pl. V. The viscera was similar, 
and the number of pyloric ceca five ineach. The head in 
the two fish showed greater variation. In the New England 
Smelt it was fuller; the lower jaw did not protrude so far 
beyond the upper, and the gape of the mouth was not as 
great vertically. The difference in the fullness of the head 
and the rounder snout and less prominent mandible in the 
New England fish, are shown in Fig’s 13 and 16, Pl. V. 
The great gape of mouth in the Raritan Smelt is shown in 
Fig. 9, Pl. V. The general shape of the head in the Rari- 
tan Smelt, Fig 8, Pl. V, is more delicate and pointed than 
in the other, Fig. 12, Pl. V ; the top of the head, back from 
the eyes, is slightly flattened, from whence there is a rise to 
the dorsal contour line of the body. The delicacy of the 
head is due to the slight contraction of the sides of the head 
in the region of the eyes, Fig. 13, Pl. V, and the protrusion 
of the jaws thus narrowed into a more slender snout. 

The lateral line in each begins at the dorsal extremity of 
the gill-opening, curves ventrally and posteriorly for a short 
distance, then passes in a straight line to the tail, near its 
center. ‘The differences upon which we have, then, to form 
two species of them, are, firs’, a higher coloration of the 
back and of the first fin-rays in one than in the other; 
second, in size, and third, in the shape of the head. As 
regards the frost-jish and silversides, upon placing side by 
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side such specimens as were acknowledged by the fishermen 
to be types of the two kinds, no differences could be detected 
by the fishermen themselves, even in the brilliancy of the 
silver markings ; and when convinced of this, they said, 
‘‘well, these never grow any larger,’’ referring to the 
silversides. If size, and perbaps a slight variation in color- 
ation, can determine species, then we have at least three 
species of Smelt in this country. 

Up to 1817, the American Smelt was considered to 
be identical with that of Europe. In December, 1814, 
Mr. Sam’l L. Mitchell read before the Literary and 
Philosophical Society of New York, a paper upon the 
fishes inhabiting the waters of the State In 1815 
this paper was published in Vol. I. of the Transactions of 
the Society. In this paper he says of the Smelt, page 435: 
‘‘Smelt, (Salmo eperlanus,) bluish silvery salmon, with 
transparent head and 17 rays in the anal fin. This fish is 
occasionally brough to the New York market, but he is not 
a steady visitor. 

I have eaten him in fine style at Newark, whither he was 
brought from the Passaic river.”’ 

In 1817, M. Lesueur in Vol. I., Journal of the Academy 
of Natural Science, Philadelphia, page 230, describes the 
American Smelt as a new species, Osmerus viridesceus. His 
description is as follows: ‘‘ Mawillaries denticulated in their 
whole length; mandibles very wide and doubly carinated 
lengthwise in the middle; dorsal fin higher than wide, its 
origin corresponding with that of the ventrals; head and 
back of a fine golden green, as far as the lateral line; pec- 
torals, abdominals and the rest of the body, silver-white ; 
air bladder, fusiform, swoln at the middle; body, long, 
sub-compressed and sub-transparent ; back, straight, a little 
elevated ; lateral line, faint, blending the green color of the 
back with the white of the sides and abdomen ; lower jav, 
somewhat longer than the upper, recurved, opening pro- 
longed as far as the eyes; teeth, strong, cylindrical, long 
and crooked, three at the tongue very strong, one of which 
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is at its extremity; pectorals, large; anal, wide in front, 
nirrow back and slightly notched ; caudal, forked, with 
acute lobes; adipose jin, a little bent and terminating in a 
point ; eyes, orbicular, iris white and brown, pupil black ; 
scales equal, rhomboidal. Length, about ten inches. 

Taken with the line from Boston to Newport. Good for 
moe, 8s PP. 14-16; Di 11; V. 95 Ay 153°C. 198: 

We believe this to be a new species, and have called it 
viridesceus, from the green color of its back.’’ In February, 
1818, in the 2d Volume of the American Monthly Magazine 
and Critical Review, New York, page 248, Mr. Mitchell says 
again in regard tothe Smelt: ‘ “: : ‘3 *« 
The specimens before me were examined on March 7th, 
1816, when the color of the back was pale. They were 
taken near New London; they are found in various other 
waters around New York. Jt is, beyond a doubt, the Smelt 
of the European naturalists. There have been no Smelts in 
our market for several years until now. The anal fin is 
regularly distingnished for possessing seventeen rays.”’ 
The Italics above are mine. 

In 1833, Mr. J. V. C. Smith, in his Natural History of 
the Fishes of Massachusetts, published at Boston, says, page 
nat: 

““The Smelt, O. eperlanus, of Massachusetts, resembles 
that of Europe, but still there is a variation in the number 
of rays in the fins. At the South, there is a variety called 
menidia, which has twenty-four rays in the anal fin.’’ 

Dr. J. Richardson, Fauna Boreali Americana, London, 
1836, Part III, page 185, notices M. Le Sueur’s claim of a 
new species in the American Smelt, under the name of O. 
viridescens, but considers that, as Cuvier was well acquainted 
with Le Sueur’s papers, and did not consider the differences 
sufficient to establish a new species, he will retain the 
name given in the Regne Animal, i. e. eperlanus. 

He gives the rays as 3. 7-8; P. 14; D. 10-0; V.8; A. 
16; C.19{,; and in a note says that the last anal ray is 
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often divided to the base, and hence, to a cursory glance, 
would indicate seventeen anal rays. Mr. D. H. Storer, in his 
Report upon the Fishes of Massachusetts, Boston, 1839, p. 10?» 
after describing the Smelt, says: ‘‘In the Ist Volume of the 
Journal of the Academy of Natural Science, of Philadelphia, 
Le Sueur describes this as a new species, under the name of 
“¢ veridescens ”” 

Cuvier does not acknowledge this to be distinct from the 
European species, and therefore Artedi’s name has the pri- 
ority.’’ In 1842, Mr. James De Kay, in Natural History of 
New York, Zoology, Part I, page 243, admits Lesueur’s 
new species, as O, viridescens. He gives the length of the 
American Smelt at six to twelve inches; and makes Cuvier 
the author of the genus Osmerus, instead of Artedi, to whom 
belongs whatever of credit there may be in the origination 
of this generic name. His description otherwise coincides 
with that. of Storer. In 1845, Storer reconsidered his ac- 
count of the Smelt, and in Memoirs American Academy of 
Arts and Sciences, New Series, Volume II, Cambridge, 
1846, page 450, says: ‘‘ I wrote Mr. Yarrel upon the sub- 
ject, who kindly sent me several specimens of the O. eper- 
lanus. Upon examination, they differ from our species, and 
with specimens of our own and foreign fish before me, the 
difference was quite perceptible. Our fish will, then, of 
course, bear Lesueur’s name of O. viridescens. 

Mr. Yarrel writes me, respecting the two species, ‘ our 
fish is considerably lighter in color, particularly upon the 
back, and on the dorsal and caudal fins. The double series 
of transverse lines’on the sides in our fish are wider apart, 
and the lozenge-shaped spaces are in every sense larger. 
Our fish is deeper for the same length than yours ; the body 
is thicker, but the head, particularly the parts about the 
jaws, is narrower. 

Our fish has the gape opening more fully vertically. 
The eye in our fish is smaller ; the preopercle deeper ; and 
its posterior edge more truly forming a vertical line,’ ”’ 


Had Mr. Yarrel been describing the differences between the 
New England and the Raritan Smelt, he could hardly have 
expressed them more accurately. In Volume VI, Memoirs 
of same Society, p. 327, Mr. Storer adds these remarks: 
‘¢ The upper part of the abdomen, beneath the lateral line, 
presents the appearance of a satin band the entire length of 
the body ; the upper edge of this band is of a beautiful violet 
Peareteine tin rays.are’ D:-11 5 P.143)Vi95 Av 155 Cea" 

The italics above are mine. 

In 1848 M. A. Valenciennes, in Histoire Naturelle Des 
Poissons, Par Cuvier et Valenciennes, Paris, 1848, admits 
the new species as the Eperlan of New York, O. viridescens, 
Lesueur. He gives the rays as follows; D. 11; A. 16; P. 
12; V.8. Hesays, page 283, vol. XXI,* after giving the 
characters which distinguish the two species, which differ- 
ences are nearly as given by Yarrel, already cited, ‘‘ We 
have received a large number of specimens of this species 
from the New York market, through the kindness of M. 
Milbert. Mitchill has considered it identical] with the Eper- 
lan of Europe, under the name of Salmo eperlanus, or Smelt; 
but one would imagine that M. Lesueur, born at Havre, an! 
consequently at the mouth of the Seine, might have easily 
distinguished at the first glance a fish which he hal known 
from childhood. The green and olive color of this species 
struck this naturalist, who described it in the Jour. of the 
Acad. of Nat. Sci. of Phil. under the name of O. viri- 
descens.’’ In Jan , 1861, in a Catalogue of the Fishes of the 
Eastern Coast of North America, published as an Appendix 


*Nous en avons recu un grand nombre d’exemplaires du marché de New 
York, par les soins de M. Milbert. 

Mitchill l’a confondue avec I’ Eperlan d’ Europe sous le nom de Salmo eper- 
lunus ou de Smelt; mais on concoit que M. Lesueur, un? au Hivre, par con- 
sequent 4l’embouchure de la Seine, ait facilement distinguc ila premiére vue, 
ua poisson qu'il connais3ait depuis l'enfance. La couleur verte ct olivatre 
de cette esptce a frappe ce naturaliste, qui l'a décrite dans le Journal de 
Y Academie des Sciences de Phil., sous le nom d@' Osm2rus viridescens, 
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to the Proc. Acad. Nat. Sci. Phil., 1861, at pagé 53, Mr. 
Th. N. Gill gave the name of mordax to the American 
Smelt, without giving any reference as having described it 
as anew species. His only reference is Storer. Syn. Fishes 
N. A., page 197, where O. viridescens is given as its specific 
name. In the same volume of the Proc, page 58, Mr. 
Thaddeus Norris claims a new species in the Smelt of the 
Raritan and Delaware rivers. His description was re-printed 
in the American Anglers’ Book, Phil., 1865, page 263. 

He says: ‘‘ The points of difference between this and the 
O. viridescens are, the more southern habitat of the new 
species, its smaller and more uniform size, and the distinct 
roseate purple of the streak above the lateral line. O. viri- 
descens, the Northern Smelt, attains the length of twelve 
inches. I have seen the new species here described in quan- 
tities at New Brunswick, N. J., but never exceeding six and 
a half inches, exclusive of caudal.’’ In his American Fish 
Culture, Philadelphia, 1868, page 202, he calls the Raritan 
and Delaware Smelt, O. Sergeantti, thus taking it for granted 
that it was a new species. In the Catalogue of Fishes, 
London, 1866, volume VI, pages 167-8, Dr. Guenther gives 
the name of O. viridescens to the American Smelt, and says, 
‘‘Scarcely distinct from O. eperlanus, but with a little 
smaller scales; the number of transverse series above the 
lateral line being sixty-six. The posterior mandibular teeth 
not larger than the anterior ones.’’ In the United States 
Fish Commission Report for 1871-2, page 810, Mr. Gull 
classes the Smelt as O. mordax, (Mitch). But Mitchill gives 
no such name to the Smelt. In answer to my inquiry upon 
this point, Mr. Gill writes to Mr. Ferguson, under date of 
December 9th, 1877: ‘ The species was first described by 
Mitchill in the Trans. Lit. and Phil. Soc., N. Y., volume I, 
page 446, under the name of Atherina mordax. * * The 
species is not badly described, although, of course, Mitchill 
made quite a mistake in its systematic position, being 
deceived by a certain similarity in aspect and color between 
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that species and the true Atherine ; the name must, however, 
be adopted, and the species called Osmerus. mordaz.’’ As 
Mr. Gill says, the description is not bad as applied to the 
Smelt, bnt it would apply equally as well to stray specimens 
of the Capelin, Mallotus villosus, or Argentine, Argentina—. 
DeKay Nat. Hist. of New York, 1842, Zoology, part I, page 
143, says upon this point: ‘‘ With regard to the Atherina 
mordaz, or large Silver-sides of Mitchill, there is more diffi- 
culty,’’ (i. e., than homologizing A. viridescens with A. 
menidia). ‘‘ From its dental armature and adipose dorsal, 
it cannot be arranged in this family. In his ‘ report in 
part,’’ he states that ‘it may be A. Brownz ; if it be so con- 
sidered, we shall know it better for the future.’ Iam not 
acquainted with the species referred to, but have no doubt 
that the mordazx is the true Osmerus of the family Sal- 
monidea. Iam disposed to believe that my late venerable 
friend has, by mistake, applied the description of O. eperlanus 
this species,’’ (4. menidia). 

If, therefore, a person does a thing when he does 
not intend it at all, that thing must be binding upon 
all who come after him. And because Mr. Mitchill 
wrote a description of some kind of a fish, and attached 
the specific name of mordax to it, therefore, because 
that kind of fish is not known exactly, and because the de- 
scription applies fairly to the Smelt, the Smelt must be 
known as mordax. Mr. DeKay did not think so; Mr. 
Guenther did not think so; accordingly, neither of them have 
given to the Smelt the synonym of mordaz. 

But what is much more to the point and certain, is that 
Mitchill did not intend this description to apply to the 
American Smelt. He was acquainted with the Smelt, and 
in this same report, upon a previous page, (435,) he de- 
scribes it as Salmo eperlanus; and again, at a later date, 
February, 1818, in American Monthly Magazine and Crit- 
ical Review, page 248, he says: ‘‘It is, beyond a doubt, the 
Smelt of the European naturalists.’’ Wo can, then, adopt 
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one of three methods of settling the question: to consider, 
as with De Kay, that it was a mistake in describing a spe- 
men of A. menidia; that it was a stray female Capelin, or 
a strange form of Argentine ; or that it was some fish which 
we cannot identify. ‘To whichever conclusion we may 
arrive, it is equally evident that Mr. Mitchill did not intend 
that the American Smelt should be erected into a new spe- 
cies; hence, mordax ought not to be used in connection with 
it. I hardly think that the scientific claim for priority in 
nomenclature has arrived, as yet, at that pass that things 
not intended, and not desired, shall become farts accomplis. 

The change in synonymy of the American Smelt, up to pres- 
ent time, has been, Salmo eperianus, Mitchill ; Osmerus eper- 
lanus, Smith ; O. viridescens, Lesueur ; O. mordax, Gill; O. 
Sergeantti, Norris. Mr. Lesueur made a species of the Am- 
erican Smelt as distinct from the European, almost solely 
upon a difference in color. 

Mr. Norris made a species of the Raritan and Delaware 
Smelt, upon color and size. Now, to please the fishermen, 
we ought to create a new species, on account of size, to in- 
dicate their little Mr. Silversides, We will then have, on 
the eastern coast of the United States, O. viridescens, Les- 
ueur, for the northern fish; O. Sergeantti, Norris, and O. 
argenteus, Rice, for the southern fish. But it is best to bear 
in mind that in the Smelt we find a range of color from light 
green to dark green upon the back, and dull or more pol- 
ished silvery-sides, with or without a roseate tint on or 
above the lateral line; in length, a range from fry up to 
ten or twelve inches; in rays, B. 7-8; D. 10-11; P. 11- 
16; V. 8-9; A. 15-17; C. 19+. And these ranges occur 
in fish from each and every place which claims a new or dif- 
ferent species. 
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EUROPEAN SMELT. 


The Smelt of Europe was known very early in France as 
the Eperlan. ‘To this name Rondeletius or Rondelet gave a 
Latin termination, calling it eperlanus 

Willoughby named it Mperlanus Rondeletii. 

Gronovius changed its generic termination by putting it 
among the Salmonide, in the genus Salmo. And Linneus 
transferred Willoughby’s generic term, and attached it to 
the generic name of Gronovius, and the Smelt became 
known to scientific persons, for a long time, as Salmo eper- 
lanus. Artedi then instituted the genus Osmerus, and Lace- 
pede placed the Smelt in this genus, as O eperlanus, which 
name it helds up to the present time. Scientifically, the 
name would be Osmerus, (Artedi), eperlanus, (Rondel.), Lace- 
pede. Other names have been given it by persons who sup- 
posed they were describing new species of Smelts ; these will 
appear in the bibliography. <A very excellent description of 
the European Smelt, or Eperlan, was given by M. Marc 
Elieser Bloch in his Ichtyologie, Berlin, 1785. 

Very little has been added to the description of the Eper- 
lan since then, except to show that Bloch’s two species 
were but old and young of the same form. I give his des- 
cription, and it may be well to compare it carefully with the 
descriptions already given of the American forms. I quote 
from Castel’s edition of Bloch, Paris, 1809, Volume VI, 
page 24.* 


* L? EPERLAN, Salmo eperlanus. 

On reconnoit ce poisson 4 sa machoire inférieure qui est avancée, et aux 
dix-sept rayons de la nageoire de ’anus. On trouve sept rayons a la mem- 
brane des ouies, onze aux nageoires de la poitrine, huit 4 celle du ventre, 
dix-neuf 4 ceile de la queue, et onze a celle du dos. 

L. Eperlan a le corps demi-transparent; il brille d’un vif éclat, et presente 
successivement le vert, le bleu et le blanc dont il est orné. Je corps est 
rond, et devient plus mince en avancant vers la queue et vers la téte; de 
sorte qu’il ressemble assez i un fuseau. La téte est petite, et finit en pointe 
émoussée, Les yeux sont grands et ronds, la prunelle noire, et Viris argen- 
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‘The Eperlan, Salmo Eperlanus. 


This little fish may be recognized by its protruding mandi- 
ble and the seventeen rays in its anal fin. The other rays 
ee ut Ls Ware. al ake 


The Eperlan has a semi-transparent body, which shines 
with great brilliancy, and presents successively tints of green, 
blue and white, with which it is adorned. The body is 
round, and becomes smaller towards the head and the tail, 
so that it quite resembles a spindle. The head is small, and 
ends bluntly. The eyes are large and round; the pupil 
black, and the iris silvery, shading into blue. The lower 
jaw is recurved; the upper straight. Both are, as well as 
the palate, provided with smal] inwardly curving teeth. 
Four or five teeth are also found upon the tongue. Its body, 
which is generally only two or three inches long, is covered 
with small silvery scales, which are easily detached. This 
fish is so transparent, that one can distinguish in the head 
the divisions of the brain, and count in the body the verte- 
bree and the ribs. The back is round and gray; upon the 
sides there is a silvery depth, upon which one sees a change- 
ful mingling of green and blue tints. The belly is round 


tin tirant sur le bleu. La méachoire inférieure est recourbée ; la supérieure 
est droite. Toutes deux sont, ainsi que le palais, pourvues de petites dents 
recourbées en dedans. On voit aussi quatre 4 cing dents sur la lange. 
Son corps, qui n’a pas ordinairement plus de deux on trois pouces de long, 
est convert d’écailles minces, argentines, qui se détachent aisément. 


Ce poisson est si transparent, qu’on peut distinguer dans la téte les pariies 
du cerveau, et compter dans le corps les vertébres et les cétes. Le dos est 
rond et gris; sur les cOtes, il a un fond argentine, sur lequel on voit une 
couleur changeante vert et bleu, ce qui forme un mélange changeant. Le 
ventre est rond, blane tirant sur le rouge. Si Ja couleur qu'il offre aux yeux 
est agréable, ’odeur que son corps exhale ne l’est point du tout. Toutes les 
nageoires sont grises; celle de la queue est fourchue. La nageoire adipeuse 
est placée vis-i-vis de la nageoire de l’anus, et Ja dorsale est au milieu du 
corps. * * * Comme la chair de ce poisson n’est pas facile a digérer, 
on ne sauroit en conseiller l’usage aux personnes foibles et valétudinaires. 
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and white, shading into red. If the color which it offers to 
the eye is agreeable, the odor which its body exhales is not 
soatall. All the fins are gray ; that of the tail is forked. 
The adipose fin is placed opposite the anal, and the dorsal is 
in the middle of the body.’’ He adds, a little further on, 
‘(as the flesh of this fish is not easy to digest, one should 
not advise its use to feeble persons or valetudinarians.’’ 
He considers this a fresh water fish, and separated it from 
the sea Eperlan, on account of the latter being a sea fish ; 
its larger size, being from ten to twelve inches in length; and 
its stronger odor. They have since been found to be but 
young and old of the same species. 

In Rees’ Cyclopedia, Ist American Edition, Vol. XXXII, 
Article Salmo, B. eperlanus, we find : ‘‘ Of this species there 
appears to be two varieties, one not exceeding the length of 
three or fonr inches; the other arriving at the general 
length of six, eight, and sometimes even to twelve or thir- 
teen inches. The skin is thin, and the 
whole body—but particularly the head—is semi-transparent ; 
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the color of the back is whitish, with a cast of green, be- 
neath which it is varied with blue, and then succeeds the 
beautiful silvery gloss of the abdomen. * * In front 
of the upper jaw are four large teeth.’’ M. Valenciennes, 
in Histoire Naturelle Des Poissons, Par Cuvier et Valen- 
ciennes, Paris, 1848, Tome XXI, page 272, gives the rays 
Sexomows: 6.8; D.1l 5A. 16; Vi 83 P.. 1b; C225. 

At page 279, he adds :}7 ‘‘ The color of the Eperlan varies 
according to the depth. Noel de la Moriniere has already 
indicated these variations in color in his litsle Treatise upon 


t La conleur des Eperlans varie suivant les fonds. Noel de Ja Morinitre 
a deja indiqué ces varictés de couleur dans son petit “ Trait? sur I'Eperlan.” 
Les pécheurs distinguent ! Eperlan blanc et le vert. 

La chair de ceux-ci est maigre et de mauvais gofit; cependent, ? Eperlan 
vert du Pont-de-l’ Arche est d’une excellente qualité. 
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the Eperlan. Fishermen distinguish the white and the 
green Eperlan. The flesh of the white is poor and of bad 
taste, but the green Eperlan of the Pont-de-l’Arcbe is of 
excellent quality.’’ 

Mr. Yarrel, in the British Fishes, London, 1859, Volume 
I, page 298, gives the rays as, D. 11; P. 113; Vo yeas 
hae ORR: (2) 

He gives the color of the upper part of the body as, ‘‘ pale 
ash-green ; all the lower parts, cheeks and gill-covers, bril- 
liant silvery-white.’’ The forms of the European Smelt, 
which at one time were considered to represent separate 
species, have thus been united into a single species, O. eper- 
lanus, with a range of color, from white or light ash to 
green, upon the back ; more or less brilliantly silvered sides 
and abdomen ; with or without more or less of a blue or 
roseate blending at or above the lateral line; rays, B. 7-8; 
D. 114:P.41; V: 8; A. 16-17; C. 19-25; lenethe eye 
thirteen inches. If we add to the rays those of the fish des- 
cribed by Richardson, Fauna Boreali Americana, Part III, 
page 185, which is as likely to be a European as an Ameri- 
can form, we will have the range of rays: B. 7-8; D. 10- 
Ms PL. 11-14;°V. 8; A..25-17 5 C. 19-25. 

If the European forms, representing such ranges in color, 
rays and size, are to be considered but a single species, it is 
no more than right that the American forms, with almost 
identical ranges of color, rays and size, should also be con- 
sidered but a single species, and that the differences in the 
head, already noticed; are due to local causes, and are of not 
enough importance to form specific features. 

But in contrasting these ranges in the European and 
American forms, we are led to the conclusion that unless 
there are greater differences than geographical differentia- 
tions, such as have formed the varieties in the Kuropean and 
American fishes, they should both be considered but one 
species. A difference in coloration ought not to separate 
them, and if the chief difference is in the foreign fish having 
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harrower jaws and a mouth capable of farther vertical dis- 
tention than our own northern form, as Mr. Yarrel claims, 
surely the Raritan Smelt ought to fill the bill in every par- 
ticular. 


Guenther, Cat. Fishes, VI, pages 167-8, has summed up 
the differences, and all that can be given scientifically, when 
he says, already quoted, ‘‘scarcely distinct from O. eperlanus, 
but with a little smaller scales ; the number of transverse 
series above the lateral line being sixty-six. The posterior 
mandibular teeth noé larger than the anterior ones.’ He 
makes the number of transverse series in the European Smelt 
60-62, and says that the posterior mandibular teeth are 
larger than the anterior ones. I have had an opportunity 
of examining six specimens of Smelts from the Liverpool 
Free Museum, genuine O. eperlani; and also Smelts from 
all along the Eastern Coast of the United States. 


I find that in specimens of equal size of the two forms, the 
scales from the same positions upon the body are either of the 
same shape and size, or a trifle larger in the American jish. 
The teeth are identical, and in both fish the posterior man- 
dibular teeth are scattered, and larger than the anterior ones. 

The transverse series I find to be as follows, in specimens 


from different parts of our coast, and in those from Liver- 
pool: 


American forms. Liverpool. 
Eastport, 65 65 
Lake Champlain, 65 64 
Portland, 64 64 
Woods Hole, 66 63 
Raritan River, 62 62 
Chesapeake Bay, 62 62 


The fin rays in the specimens from Liverpool were D. 9 ; 
Peik; V.8; A. 16; C. 19, 


a 
da 


In fact, the two forms were so similar in general appeat- 
ance that if taken from the same basket they could hardly 
fail of being declared the same fish. . 

I have thus hastily and incompletely compared the two 
fishes, and have endeavored to give in Fig, 8, Pl. V, an ac- 
curate representation, excepting the scale series, of the Rar- 
itan river form of the Smelt. 

I can arrive at no other conclusion, from seeing and ex- 
amining both forms, and from knowing the differences which 
geographical distribution brings about, than that arrived at 
by Mitchill in 1818. ‘‘ Itis beyond a doubt the Smelt of the 
European naturalists.’’ To it then justly belongs the name 
of Osmerus (Artedi) eperlanus, (Rondelet), Lacepede. Ihave 
accordingly given it this name in the preceding papers. 
If it is ever necessary to designate the two forms, the Amer- 
ican form can be called O. eperlanus var. viridescens. 


———0 


SYNONYMY OF THE ATLANTIC SMELT. 


(OSMERUS EPERLANUS). 


A. Huropean Form. 


Eperlanus—Rondelet, Pars. II, page 196 ; Belon, De Aquat. 
page 288; Gesner, Aquat. page 362, 
Thierb. page 189; Aldrov. IV, c. 12, page 
536; Jonston, II, c. 2,t. 24, f. 3 ; Charlet 
Onom. page 153, n. 3; Ray, Synop. page 
66, n, 14. 

Eper. Rondeletii—Willoughby, page 202, tab. N. 6, f. 4. 

Spirinchus—Jonston, t. 47, f. 6; Schonov, page 70, tab. 7: 

Salmo, sp.—Gronovius, Zoophy, page 122, n. 373, Mus. I. 
page 18, n. 49. 

Salmo eperlanus—Linn. Sys. Nat. 1, page 511; Ruaysch. 
Theat. page 78, tab. 24, figure 3; Bloch. 
1, page 179, taf. 28, figure 2; Bl. Schu. 
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page 410; Donov. Brit. Fish. I, pl. 48 5 
Turton, B. Fauna, page 104; Pall. Zoog. 
Ross. As. III, page 386; Gronov. Sys. 
ed. Gray, page 152. 

Salmo eperlanus var. marinus—Walb. Artedi, III, page 57. 

Salmo eperlano-marinus—Bloch. Ber. 1785, 1, page 128, taf. 
Bee 8, thy 

Salmo albula—Wulff. Ichth. page 37, n. 47. 

Salmo albula and eperlanus—Zueck. Mat. Alim., page 262. 

Trutta, sp.—Klein, Pisc. Miss. V, page 20, n. 12, tab. 4, 
figures 2-4. 

Osmerus, No. 1—Artedi, Gen., page 10, n. 1, Syn., page 
21, n. 1; Spec., page 45. 

Osmerus eperlanus—Lacep. V., page 229; Rich. F. B. A., 
1836, III, page 185; Flem. Brit. An., 
page 181; Jenyns, Man., page 429; 
Yarrel, 2d ed. 1859, II, page 129; 3d ed. 
I, page 295; Cuv. et Val. 1848, XXI, 
page 270, pl. 620; Guenth. Cat. Fish. 
°66, VI, page 166. 

S. (O). spirinchus—Pall. page 387. 

O. spirinchus—Cuv. et Val. X XI, page 281. 

QO. microdon—Cuv. et Val. XXI, page 280, pl. 621. 

E, vulgaris—Gaimard, Voy. Is]. and Groenl. Poiss., pl. 18, 
fy 2 


B. American Form. 


Salmo eperlanus—Mitchill, Trans. Lit. and Phil. Soc. N.Y, 
1815, I, page 435, Amer. Mon. Mag. 
and Crit. Review, New York, 1818, II, 
page 248. 

Osmerus eperlanus—Smith. Nat. Hist. Fish. of Mass., 1833, 
page 147; Rich. Faun. Bo. Am. 1836, 
III, page 185; Storer. Fish. Mass. 1839, 
page 109, 
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Osmerus viridescens—Lesueur, Jour. Acad. Nat. Sci. Phil. 
1817, 1, page 230; DeKay, Nat. Hist. 
New York, Zoology, Part I, page 243, Pl. 
143; Storer, Mem. Amer. Acad. of Arts and 
Sci., new series, 1846, II, page 450, 1857, 
VI, page 327 ; Cuv. et Val. Hist. des Poiss. 
1848, XXI, page 283; Jordan and Van 
Vleck, Pop. Key, 1874, page 83. 

Osmerus, sp.—Norris, Proc. Acad. Nat. Sci. Phil. 1861, 
page 58, Amer. Anglers’ Book, Phil. 
1865, page 263, Fig. 

Osmerus Sergeantti—Norris, Amer. Fish Culture, Phil 
1868, page 202. 

Osmerus mordax—Gill, Proc. Acad. Nat. Sci. Phil. 1861, 
Appen. page 53, U. 8. Fish. Com’r’s 
Rep. 1871-2, page 810; Md. Fish Com. 
Report, 1877; Jordan, Manual of Verte- 
brates, 1876, page 261. 


Very respectfully, 


H. J. RICE. 
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UPON THE 


PevELOPMENT OF THE SHAD 
Alosa Sapidissima (?). 


H. J. RICE, B. Sc. Cornet, 
Fellow in Mat. Mist. Johns Mopkins Uaiv. 


$$ + 


Mr. T. B. Fercuson, 


Commissioner of Fisheries State of Maryland. 


Sir :—The headquarters of the Commission, for the pur- 
pose of hatching Shad spawn, had been established (May, 
1877) in Carrot cove, on the Northeast river, just across the 
flats, east from the village of Havre de Grace, Maryland. 
The headquarters consisted of two large covered barges, one 
of which served as a lodging house for the men employed by 
the Commission in manipulating the spawn ; the other as an 
engine house, to contain the machinery used in working the 
hatching apparatus. 

This hatching apparatus consisted of a series of cylindrical 
sheet-iron buckets, with wire seive bottoms, attached to arms 
worked vertically by an engine situated within the barge. 
The arms were in sets, one upon each side of the barge, and 
extended out from the sides of the barge and over the water, 
about three and one-half feet. The buckets were attached 
to stringers, connecting the over-hanging arms, in one or 
two rows on each side the barge, and as close together as 
they could be conveniently fastened. ‘They were so placed 
that when the arms were raised to their highest point the 
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bottoms of the buckets would be eight or nine inches below 
the surface of the water. This apparatus is for use in quiet 
water, or where there is not sufficient current in the water to. 
move the eggs in the ordinary floating boxes. In other 
words, it enables the shad-hatcher to prosecute his work 
quite independent of wind, wave, current and weather, and 
hatch his spawn at all times during the spawning season. He 
is not obliged to seek a current, but can make a current for 
himself. Shad eggs are very light, and for their best 
care it seems to be necessary to keep them in motion while 
hatching. When they are placed in the buckets, and the 
arms worked by the engine, thus alternately raising and 
lowering the buckets, a current is produced through the 
seive portion by the buckets, which keeps the eggs constantly 
in commotion. The men attached to the Commission went 
each evening to the different fisheries along the shore of the 
bay, and gathered the spawn and milt from the ripe Shad, as 
they were taken by the fishermen from the seines. The spawn 
was manipulated very much, as already described for the 
Smelt. It was then brought, in the pans in which it was col- 
lected, for some times three or four miles, and often over quite 
rough water, and deposited in the apparatus just described. 
Generally, all the apparatus was filled with spawn in differ- 
ent stages of development. These buckets were the reservoirs 
from which I drew my working material. It will be seen, 
that from the hundreds of thousands of eggs and young fry 
thus presented, a fine selection could be made for study. 
This was the case with the exception of specimens represent- 
ing the changes which take place during the first hour or 
two, or while the eggs were being brought from the fisheries 
to the hatching dishes. 

Of these changes I was able to get specimens at South 
Hadley Falls, Massachusetts, in July, at the Hatching Camp 
of the United States Fish Commission, through the kindness of 
Deputy United States Commissioner of Fisheries, James W. 
Milner. 
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A room in the sleeping barge was kindly allotted to my 
use. This was very soon converted into a miniature scientific 
laboratory, and here each lot of ova or fry was taken, examined 
under the microscope, drawings made of the different stages, 
and then the specimens were placed in picric, osmic, or chromic 
acid—sometimes the same age specimens were put in all three 
—to harden, for the purpose of cutting sections, and thus 


‘authenticating the work. The specimens were manipulated 


under the microscope the same as those of the Smelt, page 57, 
and the same oculars and objectives used. 

Shad eggs are exceedingly adaptable to the use of the em- 
bryologist, on account of their convenient size and great 
transparency. After ‘‘rising’’ they become about one- 
eight of an inch, more or less, in diameter, and very much 
like round clear crystals. Impregnation seems to take away 
even that opaqueness which existed in the freshly laid egg, 
and what is of much more importance, the vitelline mem- 
brane does not become opaque afterwards, so that every pro- 
cess can be seen with the greatest distinctness. 


UNIMPREGNATED OVUM. 


The ovum freshly taken from the Shad consists of a vitel- 
lus, composed of innumerable large and small oil globules, 
embodied in or surrounded by a matrix of granular, some- 
what opaque, plasma, enclosed by a delicate, nearly hyaline, 
membrane, which at first closely embraces the vitellus, and 
which is folded and wrinkled in all directions. Fig. 1, Pl. 
VI. In the great majority of the unimpregnated ova, this 
vitelline membrane’ remains wrinkled and folded closely 
about the vitellus, and even when placed in water, the ab- 
sorption is so slight that the membrane is barely raised from 
the periphery of the™vitellus, and very few of the foldings 
become obliterated. In some, the absorption is partial, Fig. 
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2, Pl. VI; and in about ten per cent,* or less, of un- 
impregnated ova, the absorption of water is complete, and 
the vitelline membrane becomes completely distended. The 
increase in diameter of the ova by this absorption of water, 
and distention of the membrane, is about one-half of the 
fully distended ova, in some cases not quite as much as this. 
Shortly after the distention of the vitelline membrane, and 
sometimes, even when the ovum is as represented in Fig. 2, 
Pl. VI, the vitellus, which is floating free in the centre of 
the ovum, becomes changed somewhat upon one side. A 
gathering together of the oil-globules upon this side, and a 
change of their form takes place. The globules are drawn 
out into somewhat pear-shaped bodies, with the smaller ends 
directed towards a common centre, Fig. 3, Pl. VI, and 
over this common centre a prominence, or limb, arises, 
which protrudes for quite a little distance from the vitellus, 
Merb, PL VI. 

This limb is composed almost entirely of granular sub- 
stance, with a few small oil-globules in the base, and isa 
shade or two less translucent than the rest of the vitellus, 
having acquired apparently a tint of brownish yellow. In 
those ova which remain only partially distended, no limb is 
formed. The contour line of the vitellus is unbroken during 
this entire period, or at any other period during the life of 
the ovum, by any glomeration from the surface or the product- 
ion of any direction cells from the blastoderm. The ovum 
will often remain in this stage of differentiation for a day or 


*Mr. C. G. Atkins, who was in attendance at the Hatching Camp of the 
United States Fish Commission, at Seuth Hadley Falls, Massachusetts, during 
the past summer, sends me the following schedule of observations made by 
him upon this point : 


Date. No. of Eggs. No. swollen. Percentage. 
July We aodoce or Wilbiedooac odes OR ota nteraereaters 02 
YY Oe srateisietenetete HUUE a acocodwaac SB lias slant 11 
" literate GavanislUB/istaaierter eins OD itetarcinn persyeines 09 


August, a0. 7 small number,...... eve roules Grete 00 
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more, when it becomes gradually opaque and disintegrates. 
During this period of disintegration, masses, larger or 
smaller, will protrude from the surface of the vitellus, and 
oftentimes of very fantastic shape, Fig. 10, Pl. VI. The 
remainder of the vitellus, during this early limbed condi- 
tion, remains very much as in those ova which show no 
‘frising’’ phase; i. e., with oil-globules scattered through- 
out a granular matrix. The unimpregnated ova which do 
not swell at all, and those which partially swell, but in 
which no ‘‘ limb ’’ is formed, disintegrate much more rapidly 
than those which pass through the ‘‘ limbed’’ condition. 
In their disintegration there is a certain amount of glomer- 
ation, but this is not as distinct as in the others, on account o¢ 
the closely investing vitelline membrane. The vitelline mem- 
brane has no micropyle, and is apparently without pores. 


IMPREGNATED OvuM. 


The most noticeable difference, to the eye, between a pan 
of impregnated and one of unimpregnated ova, is in the 
very much greater proportion of swollen eggs in the pan to 
which milt has been added. This is not so noticeable, un- 
less the impregnation has been performed by the dry 
method. This has a certain limit, to be sure, since the 
eggs are quite a little time in absorbing water, and if the ova 
are placed in water as soon as stripped from the fish, and 
within -half a minute afterward the milt is added, the result 
will be pretty satisfactory. But the best results will be 
reached when the ova and milt are placed in the water 
simultaneously. The first changes which take place in the 
impregnated ova are similar to those already described in 
the swollen unimpregnated egg. First,a slight swelling 
out or distension of the vitelline membrane; then, while 
the distension proceeds, a gathering together of the globules 
to one sido of the vitellus, and a drawing up of the granular 
plasma into a ‘“‘limb”’ or blastodermic protuberance. Figs. 


100 


2,3 and5, Pl. VI. This protuberance is longer in one di- 
rection than in the other, its outline marking an oval upon 
the surface of the vitellus. Soon, at the shorter diameter of 
the ‘‘ limb,” a very slight line of crinkling of the tissue can 
be seen upon the surface, extending from one side to the 
other, Fig. 4, Pl. VI. The crinkled appearance very soon 
passes away, and the tissue beneath becomes depressed into 
a sharply defined groove, which extends to near the base of 
the ‘‘limb,”’ and divides it into two nearly equal hemis- 
pherical lobes, Fig. 6, Pl. VI. 

As soon as the groove, or segmentation furrow, has at- 
tained its greatest depth, it begins to close again, until it 1s 
only about half its former depth, in which condition it 
remains. 

A second faint line of crinkling of the tissue can now be 
seen along the centre of the ‘‘limb’’ at right angles to the 
first segmentation furrow, Fig. 6, Pl. VI. 

This crinkling appearance soon disappears, as in the first 
case, and a second segmentation furrow is formed, dividing 
the ‘‘limb”’ into four rather obtuse papilla. From this 
time forward there is no regularity in the number of the seg- » 
mentation furrows, or in the segmentation of the papille 
upon different portions of the ‘‘limb.’’ Sometimes, one of 
the four segmental papillw already formed will divide and 
form two complete papille, before there are any signs of 
division in the remaining three. We thus havea form with 
an odd number of papille, Fig. 7, Pl. VI. Sometimes 
this segmentation will extend to one pair of papille, and 
after they are segmented and nearly ready to segment a 
second time, the other pair or pairs will segment. Although 
the segmentation, as thus seen, is not a regular system of 
bilateral coincident divisions of the four original papillae, 
and of the new divisions in their turn, since an odd number 
of divisions is perhaps as often seen as an even number, yet 
this segmentation is always accompanied by the faint crink- 
ling line of depression in the tissue; the disappearauce of 
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the crinkled marking ; the deepening of the depression, and 
consequent complete division of the parts; and the partial 
filling up of the furrow before a new one is formed. The 
segmentation continues in this irregular way, until the en- 
tire “‘limb’”’ has become transformed into a great number of 
small rounded prominences upon-one side of the vitellus. 
The ovum is now in what is known as the ‘‘ mulberry’’ 
stage, Fig. 8, Pl. VI. 

Segmentation does not stop here, but continues until the 
side of the ovum upon which the limb was situated, has as- 
sumed nearly its original granular appearance, and is a 
little darker in color, because denser than the rest of the 
vitellus. The segmentation also extends outward from this 
granular portion, and affects the contiguous peripheral por- 
tion of the vitellus, until we find the blastoderm, as this 
portion can now very properly be called, occupying quite a 
good portion of the moiety of the surface ot the vitellus. 
The segmentation has taken place more in one axis than in 
the other, and so we find the blastoderm oval in outline, but 
very much more so in proportion than was the original 
*‘limb.’’ A depression now takes place along the longer 
axis of the blastoderm, Fig. 9, Pl. VI, until the blastoderm 
is divided into two nearly equal parts, much as was the 
‘limb ”’ at first, except that these last divisions do not form 
semi-circular, but very long, oval lobes. These lobes be- 
come thinner along the periphery, and are gradually trans- 
formed into the lamine, which, by their folding inward and 
union along the median line, form the neural canal, already 
mentioned in connection with the Smelt, page 63. The 
union of the laminw along the entire ‘median line takes 
place very soon in the Shad. 

The outlines of the enclosed neural canal are plainly 
visible, making a complete circuit of the embryo. 

At one end of the canal three expansions take place, 
which are the three cerebral vesicles, and along the middle 
of the embryo two or three pairs of proto-vertabraa are seen 
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forming from the sides of the canal. The canal is lined’ 
throughout by a layer of exoderm, which has been folded in 
by the closing of the lamine, and by the differentiation of 
the portions of exoderm forming the three cerebral vesicles 
the brain is formed, and by the differentiation of the 
exoderm lining the rest of the canal, the spinal cord is 
formed. The further transformations in the Shad aresimilar, 
with the exception of the time occupied in the transform- 
ations, to those of the embryo Smelt, which have already 
been described, so I will proceed no further in describing 
the embryology of the Shad, except to give the time at which 
the different transformations take place. Within half an 
hour after being placed in water the ova are fully distended. 
and within an hour the great majority of them have passed 
through the various stages up to that figured in Fig. 6, Pl. 
VI, where the ‘‘limb’’ is completely divided by the first 
segmentation furrow into two nearly equal protuberances. 
During the next hour or two the segmentation progresses 
until the ‘‘limb’’ has become divided into quite a number of 
prominent papilla. In about four hours it has reached 
the ‘‘ mulberry ’’ stage ; and in five to six hours the lamellew 
stage, represented in Fig. 9, Pl. VI, is reached. At ten 
hours the lamine have united, and the embryo appears as a 
darkish band, streaking the longer axis of the blastoderm. 
At twelve hours the head end is indicated by becoming 
slightly broader than the other. At fifteen hours the cere- 
bral vesicles, and a few pairs of proto-vertabre, can be seen. 
At sixteen to eighteen hours the proto-vertabre are quite 
numerous, and the eyes are indicated by circular markings on 
the lateral walls of the middle cerebral vesicle. In twenty 
two hours the brain is quite plainly outlined ; the ear has 
become depressed ; the exoderm is pressing in the eye sack 
to form the crystalline lens; the nasal pouch is indicated by 
a round disk-like marking; and a tract of tissue material in 
the anterior region, between the embryo and yolk, intimates 
the heart. At twenty-three hours the crystalline lens is more 
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enclosed ; the proto-vertabre numerous and distinct; and 
the heart tubular, and beginning to pulsate. At thirty-eight 
hours the cerebellic fold of the brain is very distinct ; the 
crystalline lens has become completely enclosed, but the eye, 
as yet, has acquired no pigment granules; the ear is begin- 
ning to close; and the branchial fissures are forming. At 
sixty-two hours the mouth has opened ; the semi-circular 
canals of the ear have formed, and the ear has closed exter- 
nally ; and the pectoral fins have formed to a certain extent 
About this time, or during the third day, the young fry 
begin to hatch from the ova. At sixty-nine hours the visce- 
ral arches are formed, but with no vessels in them ; the oper- 
culum is growing backward, toward and over the first arch ; 
the pectoral fins are quite prominent; and the heart has 
become a bi-lobed affair, with the two lobes nearly in the same 
horizontal plane, the auricle on the left side of the embryo, 
the ventricle on the right, and the only evidence now of a 
cavity is a small connecting vacuole in the centre of their 
abutting sides. At ecighty-eight hours everything is more 
mature ; the yolk-sack is somewhat absorbed ; and the heart 
has assumed its mature position, with the auricle upon the 
dorsal side of the ventricle. During the fourth day the first 
circulation, through the first and second branchial aorte, is 
established ; and during the fifth day vessels are formed, and 
blood flows through all the visceral arches. By the seventh 
or eighth days the vessels in the body are formed, and we 
have a complete systemic circulation. In speaking of the 
omphalo-meseraic arteries, page 75, 1 mentioned the Shad as 
having only one. This is perhaps not strictly true, since the 
large artery which is given off above the vitellus passes 
along the upper side of the intestine, returns along its 
lower side, passes along the dorsal side of the yolk, without 
giving off any branches to it, and goes directly to the heart. 
Although it is not what an omphalo-meseraic artery is gen- 
erally considered to be, that is, one which sends ramifying 
branches over the entire surface of the yolk, yet it, without 


104 


doubt, performs the functions of such an artery by abstract- 
ing the food-material from the yolk in passing over it; the 
food-materials undoubtedly being drawn for this purpose, by 
osmosis from cell to cell, into the upper portion of the yolk, 
and in contact with the vessel. The unimpregnated ova are 
not by any means the only ones which disintegrate and die. 
Too many, by far, of the impregnated ova are guilty of the 
same performance, and exhibit in their disintegration all 
those curious irregular phases, one of which is represented in 
Fig. 10, Pl. VI. Sometimes, instead of there being a great 
many ball-like protrusions, there is a single round ball, 
nearly as large as the vitellus; the vitellus and the ball 
looking very much like the two ends of a large dumb-bell, 
without any connecting handle. Oftentimes, after the 
embryo has progressed quite a little in its development, one 
or both ends will turn opaque, and gradually disintegrate. 
Sometimes ball-like protrusions proceed from the disintegra- 
ting portions, sometimes the disintegrating portions form 
floculent masses, floating out from the vitellus towards the 
vitelline membrane. 

Thave said that at Carrot cove, in the Chesapeake bay, the 
spawn was often brought for three or four miles across the bay, 
and often over very rough water. The rolling and pitching 
of the boat upon the waves, and the consequent knocking 
together of the ova, without doubt, had a very injurious 
effect upon them. If the ova in the boxes are subjected to a 
severe storm, or if the ova are roughly pressed upon, in 
manipulating them, the loss is much greater than with ova 
treated very gently, and kept in a steady, yet not violent, 
current of water, away from the reach of boisterous waves and 
severe rains. 

If rough handling and severe peltings will injure the ova, 
why will not rolling and tumbling in a boat over a stormy 
sea? Itis very possible, if not highly probable, that this 
cartage in boats, particularly in rough water, may be the 
chief cause of this disintegration in the advanced as well as 
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the freshly spawned ova. It is elso highly probable that the 
methods of manipulation may have much to do with it. 
Often quite a time elapses, especially when following the gill 
nets, between the spawning of the ova and the shedding of 
the milt upon them. At such times the manipulation must 
almost necessarily be imperfect. It is, therefore, very ques- 
tionable whether it would not be better upon the whole to 
carry all ripe fish from the nets, especially the gill-nets, to 
the hatching barges, before spawning or milting. This 
might involve the purchase of a large number of fish, but if 
by this means the irregular results, which so often follow the 
cartage of the spawn, could be avoided, and the number of 
young fry hatched from the ova be relied upon as being from 
ninety-five to ninety-eight per cent. of the whole amount of 
ova, instead of as now varying from fifty up to one 
hundred per cent., it would be much more profitable. Once 
at the hatching-house, the spawn could be taken care of in 
the most approved manner, and records kept, which would 
enable one to work with much more assurance that the irreg- 
ularities would be eiiminated. It has been by the patient 
and gradual working out of those things unfavorable to the 
development of Shad ova, that Shad hatching owes its 
present success. It took a longer time to attain comparative 
success with the Shad than with the Trout, &c., on account 
of the delicacy and lightness of the Shad ova; and if the 
Commission can, at some expense and a little pains, do away 
with the irregularity in the percentage of hatched fry, and 
yet hold to their other methods, they will have added just so 
much towards the literature of the Shad Hatchers’ Manual, 
and their own success as Shad propagators. 

The remaining subject to be spoken of is in regard to the 
temperature ofthe water. The development mentioned in this 
paper took place in water of 1 temperature from seventy-three 
to seventy-six degrees. In water of such a_temper- 
ature the young Shad will, as already mentioned, hatch out 
during the third day. If the temperature of the water be 
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increased four or five degrees, or to about eighty degrees, the 
young fish will hatch out in about forty-eight hours. This 
holds good for spawn taken when the water is about seventy- 
four or seventy-five degrees in temperature. But when the 
water gets so warm that its mean temperature is eighty 
degrees or over, we begin to find the female Shad full of 
what is called ‘‘ rotten spawn,’’ with which nothing can be 
done. The warm water seems to have the effect of killing 
the spawn in the ovaries of the female, before she has reached 
her spawning ground on her journey from the sea. Conse- 
quently, in Shad working, the run of fish during such warm 
spells are worthless, so far as propagation is cuncerned, and 
the Shad-hatcher has to wait until the water moderates in 
temperature, and anew immigration of Shad, fresh run from 
the colder water of the ocean, takes place. The only alter- 
native, to waiting for these spells of warm water temper- 
ature to pass, and for the influx of new schools of Shad, is to 
begin operations earlier in the season ; take such females as 
have matured early ; be a little longer in hatching out the 
young fry, getting by this means a hardier lot, of course ; 
aud extending operations until the increase in temperature 
of the water brings the females which have bad spawn. 


Very respectfully, 


H. J. RICE. 
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BXPLANATIONS AND ABBREVIATIONS: 
Acap. CoLLEcTIoN signifies that specimens are in the 
Maryland Academy of Sciences. 


Fins.—D. Dorsal, 7 e., on the back; sometimes two in 
number. 


P. Pectoral ; attached behind the gill-covers. 
V. Ventral; attached to the lower side in front. 

Anal ; attached to the belly near the vent. 
C. Caudal ; the tail fin. 
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Baltimore, January 1st, 1878. 
Maj. T. B. Feravuson, 
Commissioner of Fisheries of Maryland: 
Dear Sir: 

During my last visit to the sea-coast.of Worcester county, 
Md , to obtain specimens of fish for the Maryland Academy 
of Sciences and the Museum of Druid Hill Park, I had the 
pleasure to observe a ‘‘run’”’ of Blue-fish (Pomatomus sal- 
ta/rix). Those that go to the sea-side towards the end of 
October for the purpose of shooting the numerous different 
kinds of water-fowls, have probably seen this phenomenon, 


and will pronounce it a sight well worth seeing, and one 


g 
not easily forgotten by the lover of nature. 

Towards the middle of October the fishermen have en- 
gaged an extra crew, and have all the seines ready to be 
used on short notice. The northern horizon is closely 
watched for indications of this precious fish; one, and the 
most noticeable, of whieh is the presence of large numbers 
of the different kinds of gulls that hover over the fish, mov- 
ing southward. Instead of following their usual mode of 
flight, the sea-gulls gather in compact masses over the fish, 
darting down continuously and striking at their prey. About 
the middle of the month the seines are thrown out, to make 
a trial for Blue-fish ; but only the smaller sizes, varying 
from eight to twelve inches, are caught. They are fish that 
had remained in the neighborhood through the summer. 
At last, the desired moment arrives. Far away northward 
the ocean has changed its usual aspect, and it is evident that 
Jarge shoals of fish are moving towards the station. Lvery 
one rushes to the boat, and the long seines are soon in posi- 
tion. The fish come nearer and nearer, much too slowly, 
however, for the old fishermen yonder, whom old age has 
prevented from entering the boat. He looks at the moving 
shoals in a rather suspicious manner; the excitement his 
face showed but a few moments ago gradually disappears ; 
un expression of extreme disgust only too plainly takes its 
place, and with a vigorous kick in the yielding sand, he 
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turns around, expressing himself with an emphasis and 
clearness more forcible than polite: ‘‘ Old Wifes.’’ Yes, 
those living masses of fishes are nothing but the Ale-wifes 
(Dorosoma cepedianum). Though of considerable value on 
account of their large size, they are certainly not the long- 
expected game, and are, therefore, not molested. These so- 
called ‘‘Eastern Ale-wifes,’? thus named because they 
attained their full growth along the coasts of the New Eng- 
land States, are now migrating southwards, and are the 
sure fore-runner of the Blue-fish. At last they come; the 
whole water is boiling and foaming with them, as they ad- 
vance. Sea-trouts, Old-wifes, and other fish, in their anx- 
iety to escape their merciless foes, run entirely out of. the 
water, covering the whole beach with their shining and 
quivering bodies. Unable to reach their native element 
again, they die in uncounted numbers—many of them more 
or less mutilated by their cruel pursuers, some having lost 
their tail, others their head, and others the half of their 
bodies. 

In a few short hours, sometimes even much less, one 
‘‘run’’ of Blue-fish has passed. Others follow in shorter 
or longer intervals, and if they do not escape unnoticed dur- 
ing the night, or are not too far away from the shore to be 
seen by the fishermen, these people harvest a well-paying 
crop, though a very laborious one to gather. October 17th, 
October 25th, November 7th, are the dates on which, during 
the last three years, the first ‘‘run’’ of Blue-fish passed 
Ocean City. The average weight of one of these fish is 
about 14 lbs. 

Many forms of fish were obtained during these trips; 
most of them were well-known species, already in the collec- 
tion; others were known to occur in our waters, but of which 
no specimens had so fur been preserved, while a few were 
entirely new to the collection. The following list contains 


their description, 
Yours very respectfully, 


OTTO LUGGER, 


Hy 


Xila—GADIDE. 


PHYCIS, Raf. 
P, tenuis, 


The Slender Cod. 


The body of this fish is moderate in length, and is covered 
with small scales. Eyes of moderate size. Mouth and palate 
furnished with smal! sharp teeth ; those on the vomer in an 
angular band. Tongue smooth. Beneath the chin a small 
barbel. Vent nearer the head, tail rounded. Lateral line 
curved upward. The fins are enveloped in a loose skin; it 
has. two dorsal fins, the anterior composed of 11 rays; the 
ventrals are reduced to a single long ray, bifid at its end. 
The throat is internally streaked with red and purple. Back 
and sides brown, lighter below. Fins dark brown except the 
ventrals, which are whitish with red extremities. Length, 15 
inches. 

Fin-rays :—D. 11, 54; V.1; P.16; A. 44; C. 25. 

Phycis tenuis, Mitchel. 

A single specimen of this fish was caught in early Novem- 
ber near Ocean city, but being kept too long by the fisherman 
as a curiosity, it was impossible to preserve it in the collec- 
tion. 


XXVUI—SCLENIDE. 


OTOLITHUS. 
O. nothirs. 


The Bastard Trout. 


The height of the body is 43 in the total length, the length 
of the head 3%. The form of this Otolithus differs from that of 
the Cynoscion regalis (our common sea-trout,) in being shorter 
and thicker in proportion, and more arched along the back ; 
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the head, too, is smaller, the snout shorter, and the 
lower jaw more pointed. The eye is very large, and is less 
than its diameter from the snout. The nostrils are double; 
the posterior is larger, oval, elongated, nearly vertical, and 
on a plane rather below the upper margin of the eye, and at 
the anterior extremity of the supra-orbital ridge ; the anterior 
is circular, and very near the posterior. The mouth is large, 
with thin lips ; the upper jaw is very protractile, and armed 
with a double series of small, conical, pointed teeth ; in front, 
and between these rows, but belonging to neither, though 
nearest the posterior, are two large canine teeth, conical, 
pointed, recurved and directed backwards. The lower jaw 
has a double series of minute, pointed teeth in front, while 
behind there is only a single row, and the teeth are larger. 
The tongue is large, fiat, rounded and free in front. The 
preopercle is rounded at its angle, with a crenated margin. 
The opercle terminates in two minute, flattened points. The 
anterior dorsal fin begins behind the root of the pectoral, and 
has eight spinous rays, received in a sheath ; the second and 
third being longest. The posterior has one spinous and 28 
soft rays; the first very short and closely joined to the second; 
the scales ascend high up on its roots, and make a partial 
sheath. The pectoral is small, arising at the termination of 
the opercle.- The ventral is short, but tolerably broad. The 
anal is short ; it has one delicate spinous and nine soft rays. 
The caudal is moderately broad, nearly straight behind. The 
lateral line runs along the upper fourth of the body as far as 
the second dorsal, where it curves down to the median plane, 
and continues to the end. The whole animal is silvery white 
except the fins, which are more or less yellowish ; the pupil 
is deep blue, and the iris golden gray. Total length, 12 
inches. 


Fin-rays :—D..8, 1,25; P. 16; V.1,5;,A-1, 03g 
O. nothus, Holbr. Ichth. S. Car., p. 134, pl. 19, fig. 1. 


This is an uncommon fish, that belongs to the southern 
waters. Two specimens were taken with hook and line in 
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Spring Garden, near Baltimore. The fishermen did not 
know the fish, but thought they might be young California 
Salmon Trout. 


AcAD. COLLECTION. 


XXXTU—PERCIDE. 
ENNEACANTHOUS. Gill. 
I, obesus. 


Striped oun-fish. 


The general form of this Sun-fish is subelliptical, the head 
being of a perfect continuity with the dorsal and abdominal 
line of the body. Peduncle of the tail short. Greatest depth 
about the middle of the length, the caudal fin excluded. 
Mouth rather small, and its cleft, when shut, obliquely di- 
rected upwards. Dorsal fin composed of nine spinous and 
eleven soft rays, the latter being elongated, the posterior ones 
extending beyond the base of the caudal. The anal has three 
spinous and eleven soft rays, the posterior ones extending 
likewise beyond the base of the caudal. Caudai fin posteri- 
orily rounded. Ventral fins inserted a little in advance of the 
pectorals; their tips extend beyond the anterior margin of 
the anal. The pectorals are subelliptical, rounded posterior- 
ily, and extend as far back as the ventrals, i. e., to beyond 
the anterior margin of the anal. The scales are proportion- 
ally larger, and are disposed upon sixteen rows across the 
line of the greatest depth, and eight or nine rows on the 
peduncle of the tail. The lateral line forms a regularly arch- 
ed curve from the upper angle of the opercle to beneath the 
posterior margin of the dorsal fin, thence almost straight, 
and very obsolete, to the base of the caudal. The ground 
color is light, transparent olive, with five or six black bands. 
A tinge of rose color on the posterior part of the abdomen 
Seales generally with a V-shaped gold marking, smaller and 
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more like a spot, on the pedunele of the tail. Iris reddish- 
brown, with a vertical bar of brown. A large and subcireu- 
lar black patch is observed at the upper angle of the opercu- 
lum, extending over the gill-flap, upon which a double 
crescent Is seen ; this is golden at the base, with a horizontal 
blue or golden line below. Length, 3 to 4 inches. 

Pin-rays :— D691 3 Pods Vib Al 3 1 ee 

Pomotis obesus, Girard Proc. Bost. Soc. Nat. Hist. V, 1854, 
p. 40; Baird, Smiths. Rep. IX, p. 324. 

This pretty little Sun-fish is very common in the dark-col- 
ored streams of Worcester county. Though confining itself 
usually to the muddy creeks, it is often:found in clear water, 
but in such case, frequents only such places where the differ- 
ent water-plants grow very luxuriantly. 

Enneacanthus chetodon, Baird, and £. margarotis, Jord., 
occur in similar plaves; the little Mud-fish, Umbra pyqmeea, 
(DeKay), Bean., frequents also these dark, sluggish or stag- 
nant streams, burrowing into the mud. 


ACAD. COLLECTION. 


XXXilia—ETHEOSTOMATA, Agass. 


BOLEICHTHYS. 
B. erochrous. 


Mud-Loving Darter. 


The length from the opercle to the tip of the tail is equal 
to 4 heads; the greatest elevation without the dorsal fin is 
three-fourths of the head. This small fish has an elongated, 
slender and compressed body, which is thicker below than 
above. ‘The head is small, short, compressed, narrow between 
the eyes, with a rounded and full snout, though not so broad as 
the occiput ; it is smooth above, though covered with scales on 
the sides. The eye is very large, and is placed half tbe diame- 
ter of its orbit from the snout, and two diameters from the angle 
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of the opercle, with its inferior margin below the median plane 
of the head, and its superior at the facial outline. The posteri-. 
or nostril is very near the eye, at the end of the superciliary 
ridge. The mouth is small, hardly reaching to the eye; the 
lower jaw is nearly as long as the upper, though its teeth 
are received within it when the mouth is shut; both are 
armed, as well as the vomer and pharyngeal bones, with 
numerous, minute, closely set, pointed, recurved teeth. The 
preopercie is so rounded as to present no angle; the opercle 
is smal], triangular, with its base before and its apex behind, 
and is armed with a slender, Gelicate spine; the interopercle 
and subopercle are jarge. The lateral line runs along the su- 
perior fourth of the body, to the end of the anterior dorsal fin, 
whence it gradually descends to the median plane of the tail. 
The anterior dorsal fin begins in a line vertical with 
the anterior third of the pectoral, extends to the vent, 
and has ten spines; the posterior is more elevated, 
and has eleven rays. The pectoral arises a little behind the 
opercle and extends to the root of the ninth dorsal spine ; it 
is slender, and has twelve rays. The ventral begins at some 
distance behind the origin of the pectoral fin, but extends 
beyond it ; it is long, slender, with one delicate spine and five 
soft rays. The anal begins slightly behind the origin of the 
posterior dorsal fin, and determines with it behind; it has 
ten soft rays. The caudal is long, narrow, and ronnded behind: 
Head with greenish tints at the opercle; body above pale 
brown ; belly white; a longitudinal row of rounded dusky 
spots on the sides. The second dorsal and anal fins have 
dusky points arranged in lines. Total length, 2 to 3 inches. 

Fin-rays :—D. 10,11; P. 12, V.1, 5; A. 10; C. 14. 

Boleosoma Barrattii, Storer. 

This little fish resembles very much the “ Tesselated 
Darter” (Boleosoma olmstedi, Storer) in appearance, but 
frequents entirely different haunts. Instead of living in clear 
streams with rocky beds, it is found in the dark, sluggish 
ereeks of Worcester County, settling on the black mud found 
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there, It belongs to the more southern fauna, having been 
first described from S. Carolina and Florida. 


Acap. CoLLECTION. 


XXXITTb--APHREDOQDERIDE. 
APHREDODERUS. 


Since but one single fish forms this family, it is well to define 
the characters, quoting them from Guenther. 


Cleft of the mouth slightly oblique, with the lower jaw 
longest ; eye moderate. Villiform teeth in both the jaws, on 
the vomer and on the palatine bones. Six branchiostegals. 
Infraorbital and preoperculum with spinous teeth. Seales 
moderate, etenoid. Dorsal with three, anal with two spines. 
Caudalis rounded. 


A, SAYANUS, 


The Spineless Perch. 


The height of the body is 4} in the total length, of which 
the head is one-fourth; the diameter of the eye is less than 
the distance from the end of the snout, and two-thirds of the 
distance between the eye. The body is oblong, thick and 
sub-compressed ;-the back is elevated, descending with an 
equal curve from the soft rays of the dorsal to the nape. 
From 45 to 50 scales are in a longitudinal series; they are 
small, rough, rounded and ciliated. The lateral line is but 
slightly curved, almost straight, passing near the middle 
of the body. ‘he head is flattened above. <A bony crest, 
supporting two or three spines, which are continuous with 
the denticulated crest of the upper margin, is on the anterior 
portion of the sub-orbital, so that the lower margin of the 
orbit is smooth, while the upper two-thirds of the margin is 
rough; a longitudinal furrow is formed by two crests. The 


117 


wide preopercle is finely denticulated, with rounded angle, and 
covered with six rows of scales. The large opercles are scaly, 
with a smooth margin, and with a short, robust spine near 
the angle. The eyes are moderately large. The nostrils dou- 
ble ; the one near the margin of the orbit is large, the anteri- 
or one smaller and tubular. The lower jaw is longest; nu- 
merous conical incurved teeth in both jaws, upon the anterior 
part of the vomer, palatines and pharyngeals. The smooth 
tongue has a free and rounded end. The vent is placed at 
the angle formed by the fold of the branchial membrane. 
The high dorsal fin is placed in the middle third of the body ; 
it has three spinous, and eleven nearly subequal branched 
rays, of which the last is somewhat smaller; the ventrals are 
slightly behind the base of the pectorals, and contain no 
spinous rays; the caudal is rounded, nearly even. Greenish 
olive, with a vertical spot beneath the eye. Length, 3-4} 
inches. 


Pin-rays:—D. 3,11; P.12; V.0,7; A. 3,7; C. 17. 
A, sayanus, Gilliams. 
Scolopsis sayanus, Gilliams’ Jour. Ac. Nat. Sc. Ph. IV, p. 
Br, pl. 3. 
Aphredoderus gibbosus, Cuv. & Val. IX, p. 448, pl. 278. 
Es sayanus, DeKay, New York Fauna, Fishes, p. 
35, pl. 21, fiz. 62; Baird, Ninth Smith’s Rep., p. 326. 


This peculiar perch-like fish inhabits the fresh and brack- 
ish waters of Turner’s creek, near Berlin, Worcester county. 
It loves dark streams with muddy bottoms, on which it settles, 
darting away with great vigor when disturbed. Shallow 
places, heated by the hot rays of the sun, form the desired 
resorts. 


AcabD. COLLECTION. 
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XL.,---GASTEROSTEIDE, 
GASTEROSTEUS &(L.) Brev. 
G, noveboracensis, 


New-York Stickleback. 


This pretty little fish has a fusiform, compressed body, the 
sides of which are covered with a series of from 30 to 33 
transverse plates. The prominent lateral line is concurrent 
with the back, but at about the nineteenth or twentieth lat- 
eral plate it becomes elevated into sharp, compressed spines, 
that form a distinct ridge along each side of the tail. The 
small head is covered with striate bony plates, flattened 
above, and sloping in a straight line from the nape. The 
mouth, which is slightly protractile, has a vertical aspect ; 
the lower jaw is longest. Hyes large. Minute subequal 
teeth in a single row ou each jaw; none elsewhere. Tail 
very slender. The first dorsal spine is acute, placed above 
the base of the pectoral, and has a broad base; it is serrated 
on the sides, and furnished with a membrane. The dorsal 
spine is long, the first ray is largest, the others gradually 
decrease in length to the last. Pectorals long and rounded. 
The place of the ventral is supplied by a single ray on each 
side, reaching to the posterior extremity of the pubic bone ; 
it has a dilated base, and is distinctly toothed on its side. 
Under each ventral spine is a soft flexible spine. The anal 
fin is long, slightly emarginate, with one curved spine. Cau- 
dal fin emarginate. Bluish-gray above, silvery on the sides 
and beneath. Length, 2 inches. 

Fin-rays :—D. 1+-1++1, 12; P.11; V. 1,1; A. 1, 12; ©. 13. 

Gaslerosteus noveboracensis, Cuv. & Val., IV, p. 502, pl. 98, 
fig. 3; DeKay, New York Faun. Fish, p. 66, pl. 6, fig. 17. 

But a single specimen of this Stickleback was taken in the 
northern part of Sinepuxent bay, in a place where the water 


was but little brackish. On account of the very luxurious 
growth of water-plants, it was impossible to haul the fine- 
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meshed seines with any success; no doubt, however, that 
these fish build their peculiar nests in such a place. The 
common “ Four-spined Stickleback” was here also very 
numerous, but choosing the more shallow water. 


L. ELOPIDE. 


ELOPS, Linn. 
FE. saurus, 


Big-Eyed Herring, Jackmariddle, or Pounder. 


The entire length, from the opercle to the tip of 
the caudal fin, is equal to four heads and one-eighth. 
Body very much elongated, sub-cylindrical, round at 
the back, slightly flattened at the belly, and as slightly 
compressed at the sides, but much more so near the 
tail, the head is long and thick, with the snout full 
and rounded; the supra-orbital ridges ave elevated, and 
leave a deep, broad, oblong depression on the vertex, which 


is broadest between the eyes, and very narrow behind: the 
») | i“ b] 


orbit of the eye is marked above with parallel ridges and 
depressions, directed from within outwards. The eye is very 
large and placed near the facial outline, with its inferior 
margin below the median plane of the head, and about 
its diameter from the snout, and two diameters and a quarter 
from the posterior border of the opercle ; it has a thick, fleshy 
lid of diaphonous skin, both before and behind. The nostrils 
are closely approximated, and rather nearer to the eye than 
to the snout; the posterior is semi-lunar in shape, and much 
the larger; the anterior is round, and both are at the 
anterior extremity of the supra-orbital ridge. The mouth is 
very large, as the posterior extremity of the upper jaw extends 
behind the orbit ; the lower jaw seems larger than the upper 
when the mouth is open, but is in fact received within it 
when the mouth is closed ; the upper jaw has no lip, but the 
lower has a loose fold of skin on its posterior half; both are 
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armed with numerous series of minute, rasp-like teeth ; the 
band in the inter-maxillary is narrow, that of the superior 
maxillary is rather broader, and extends on the outer as well 
as the inner margin of the bone; the band of the lower jaw 
is narrow behind, and broad before; the vomer, the palate» 
the sphenoidal, and the pharyngeal bones are all furnished 
with similar minute teeth; even the anterior margin of the 
branchial arches is rough with minute asperities. ‘Lhe tongue 
is short, round in front, and rough on its posterior part with 
minute teeth. The dorsal fin is single, semi-falcate, near the 
middle of the back; the first ray is very short, the 4th, 5th 
and 6th longest; they are placed in a scaly sheath of the 
integuments, which ascends for some distance, but without 
any adhesion. The pectoral begins under and in front of the 
termination of the opercle, with an elongated scale in the 
axilla above. ‘Theo ventral is stout, and arises rather before 
the origin of the dorsal ; it has a supplementary plate above 
the rays, three-fourths as long as the fin itself, and covered 
with scales. The anal is short, sub-falciform. All have their 
roots in a sheet, like those of the dorsal fin. The caudal is 
long, deeply forked, with a lanceolate flattened scale both 
above and below its root. The scales are but slightly 
adherent and exceedingly thin. The lateral line at its anterior 
part is straight, and runs nearly along the upper third of 
the body, but it descends to the median plane between the 
pectoral and ventral fins. The head is pale green above, 
and white with often a roseate tint at the sides; the body is 
pale silver-gray above, or with a faint greenish tint, and 
silvery at the sides and belly. The pupil is deep blue, and 
the iris silvery. Total length, 24 to 30 inches. 


Fin-rays :—D. 24; P. 18; V. 15; A. 17; C. 28. 

£. saurus, L. Syst. Nat. 1, p. 518; Bloch, Taf. 393, fig. 1 ; 
DeKay, New York Fauna, Fish, p: 267, pl. 41, fig. 181; Cuv. 
& Val. XIX, p. 365. 

—inermis, Mitchell, Lit. & Phil. Trans. New York, I, p. 
445, 
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A very large specimen of this fish was caught in the 
southern part of Chesapeake Bay. It is a voracious animal, 
that feeds on smaller fish. ‘The flesh, both lacking firmness 


and flavor, is not esteamed as an article of food. 


ACAD. COLLECTION. 


MEGALOPS, Lac. 
M, thrissoides. 


Jew-ish. Tarpum. 


'This largest of all the Herrings has a compressed, oblong 
body, with a flat abdomen. The snout is obtusely conical ; 
the mouth anterior, lower jaw prominent. The intermaxillary 
is short, the maxillary forms the lateral part of the mouth, 
and extends beyond the orbit. Between the mandibles is a 
narrow osseus lamella, attached to the mandibulary symphy- 
sis. ‘The mouth is furnished with three bands of villiform 
teeth in the jaws, with teeth on the vomer, palatine and 
pierygoid bones, on the tongue and on the base of the skull, 
The gill-membranes are entirely separate, with numerous 
branchiostegals. The scales are very large and adherent. 
The lateral line is distinct, and runs in au almost straight 
line along the upper third of the body. The ventral fin is 
conspicuously in advance of the origin of the dorsal fin; the 
anal is rather longer than the dorsal. The long ray, the last 
of the dorsal fin, forms a very conspicuous character of this 
fish. The general color is beautiful silvery, darker on the 
back. Length, 4 feet 3 inches. 

Bimerays :-—D.17; P.15; V.10; A. 25; C. 80. 

Meqalops thrissoides. 

Clupea cyprinoides, Bl. IX, p. 32, tab. 403; Lacep, V, pp. 
424, 461. 

Clupea thrissoidés, BL. Schu., p. 424. 

— apalike, Lacep. V, pp. 425, 451. 
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— giganlea, Shaw, Zool. V, p. 178. 


Megalops ailanticus, Cuv. & Val. XIX, p. 398. 


This large fish, looking—if it was not so much more slen- 
der—like a overgrown Mud-Shad, (Clupea thrissa), was caught 
in the Chesapeake bay, near Cristield. “ Maregraw assures 
that it attains the length of twelve feet, and the thickness of 
aman. The mouth, when it is cpened, is so large that the 
head of aman could easily enter it; it 1s very fat, and only 
the flesh of very young fish can be utilized as food.” 


AGAD. CoLLECTION, 


LXVia—-SQUATINIDE:. 


SQUATINA, Dum. 
S. dumeriti, Les, 


Angel-fish. Shark-ray. Monk. 


This peculiar fish, combining the characters of a shark 
with those of a ray, has a bread ftattened body, which is ele- 
vated towards the pectorals. The head is wider than long, 
obtuse, emarginated in front between the nostrils, depressed 
above and between the eyes; it is bordered on each side by 
a white membrane. Neck rather tumid and distinct. Eyes 
small; orbit elevated, and furnished with blunt tubercles; 
similar ones above the nostrils and between the spiracles. 
Cheeks flat, with numerous pores. Nostrils with skinny flaps 
on the margin of the snout; they are on the anterior edge, 
above the jaws, and between the eyes; aperture vertical, 
and covered by a broad membrane. Spiracles behind the 
eyes, wide, transverse. Teeth conical, pointed and distant, 
in six to seven distinct series. Gill-openings rather wide, 
lateral, very near each other, and partly covered by the base 
of the pectorals. Tongue triangular, flat, not distinct, termi- 
nated by a small fleshy rounded appendage. The subtrian- 
gular pectoral fins are large, expanded in the plane of the 
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body, with the basal portion prolonged forwards, but net 
grown to the head; they have a round notch at their inner 
base, and curved sharp points on the upper surface of their 
outer margin. Abdominal fins lanceolate, straight, narrow. 
The two dorsal] fins are triangular, subequal in size, and situ- 
ated on the base of the tail. Caudal fin emarginate; lower 
lobe longest, both pointed. Bluish ash-gray above ; beneath 
white. Abdomen, throat and ventral fins marked, when liv- 
ing, by indistinct red spots, Eyes yellowish-green ; pupils 
black. Length: 3 to 4 feet. 


Rhina squatina, Guenther Cat. VIII, p. 430. 


Squalus squatina, L. Syst. Nat. I, p. 896; Brunn. Ichth., 
Mass., p. 5; Bl. Ausl.; Fisch. I, p. 25, tab. 116. 


Squatina levis, Cuy. Regne Anim. 
— aculeata, Cuv. Regne Anim. 
— angelus, Dumeril, Zoo}. Anal., p. 102. 


— dumerilii, Lesueur, Jour. Ac. Nat. Se. Phil. I, p. 2 


225, pl. 
10; DeKay, New York Fauna, Fish, p. 363, pl. 62, fig. 203. 


This fish is an inhabitant of most of the temperate and 
tropical seas. Its curious form make it conspicuous. among 
the many inhabitants of the ocean, that are caught late in 
the fall on the coast of Worcester county. The not very in- 
viting looks of the fish are not the only reasons why fisher- 
men dislike it. Jt has, to some extent, the unpleasant habits 
of the snapping turtle, since if can open its mouth very sud- 
denly to an alarming extent, and not to play, either. In-con- 
sequence of this biting propensity, it is called by the fisher- 
men the “Sand-devil,’ and aiso the “Tair-maid;’ the first 
name not without any reason, and the latter certainly not out 
of politeness. It is a very common fish during late October 
and early November, sometimes obstructing by theic numbers 
the successful hauling of seines. 


ACAD. COLLECTION. 


lod 


LXVIH—LAMNIDE. 


ISUROPSIS. 
I, dekayi., 


The Mackerel Porbeagle. 


Body cylindrical, fusiform. Head small, with a blunt pyr- 
amidal snout; the preoral portion of the latter as long as the 
longitudinal axis of the cleft of the mouth, tetrahidal, 
pointed. Angle of the mouth midway between the gill-open- 
ing and nostril. The surface of the head exhibits, under the 
lens, numerous minute piates, each with three parallel longi- 
tudinal elevated lines, producing a roughness when the hand 
is moved towards the head. On the surface of the head are 
four series of punctures on each side, commencing nearly op- 
posite to the posterior margins of the orbits, dilating and 
extending to within about an inch of the extremity of the 
snout. Immediately before the eyes is a large patch of sim- 
ilar punctures, which extend beyond the nostrils; on the 
under-side of the snout is a triangular patch of similar pune- 
tures, extending to nearly the extremity ; a regularly curved 
series of punctures from the end of the carina, concurrent 
with the back, and ending just anterior to the origin of the 
first dorsal fin. All these punctures ave the apertures of 
mucous ducts, which are filled with a transparent jelly. 
Eyes moderate ; nostrils doubly curved, sublateral. Gill- 
openings extremely wide, the width of the first being rather 
more than its distance from the last. Teeth of various shapes 
and sizes, disposed in from three to five rows. They are 
mostly Jong lancolate, with sharp lateral edges, without basal 
eusps. The third tooth on each side of the upper jaw is 
much smaller than those next to it. The first dorsal fin, 
which has its origin at a very short distance from the base of 
the pectorals, is quadrilateral, higher than long; its upper 
margin is excavated, its lower angle pointed. The second 
dorsal fin is very small, oblong ; its lower angle behind end- 
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ing in a prolonged point. The pectorals are falciform, the 
length of their lower margin being one-fourth of that of the 
upper. Ventrals quadrilateral; the anal fin is small, similar 
in shape to the second dorsal and sligtly posterior toit. The 
caudal fin is deeply lunate, with slightly unequal lobes. On 
each side of the tail is a carina, highest in the middle; a 
deep dentation occurs on the upper and lower sides of the 
tail. When first taken from the water, the color of this fish 
is deep green, which soon changes into a uniform dark slate, 
lighter beneath. Length: 5 to 10 feet. 


Lamna punctata, Storer, Bost. Jour. Nat. Hist. I, 1839, p. 
534, pl. 8, fig. 2; DeKay, New York Faun., Fish, p. 352, pl. 
63, figs. 206 and 207. 

Oxyrhina gomphodon, Mull. and Henle, p. 68, pl. 28. 

Isuropsis DeKayi, Gill, Ann. Lyc. Nat. Hist. New York, 
VII, p. 409. 

A common fish along the coast of Worcester county dur- 
ing the summer. 


Acap. CoLLECTION. 
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PLATE T. 


[Nore.—It must be borne in mind that the figures of the following plates 
are more or less diagramatic, intending to bring out prominently things 
which are seen under the microscope very faintily, and at varying foci. 
The vitellus in Figs. 7, 9,10 and 11, is cither partially or not at all repre- 
sented. ] 


Fig 1—Unimpregnated ovum, freshly spawned, (page 58,) 

showing the micropyle in the center. 
Fie. 2—Profile view of unimpregnated ovum, after being in 
water for a few moments, (page 59.) Micropyle 
shows as a distinct pit. 
. 3—Unimpregnated ovum, after the formation of the 
‘limb,’ (page 60.) This stage ocenrs in both 
unimpreenated and impregnated ova. 
Fig. 4-—-Impregnated ovum, showing stage preceding the 
‘Climbed ’’ condition, (page 62.) 

Pig. 5—Cluster of ova, natural size, (page 58.) 

Fig. 6—Spermatozoa, (page 61.) Enlarged 950 diameters. 
Three very much more enlarged. 

Fig. 7—Stage just preceding the formation of the dorsal 
laminz, (page 62.) 

Fig. 8—Showing the mucous oval sack, with its stalk, 
(page 58.) 


Figs. 9, 10 and 11—Segmental stages of the ova, (page 62.) 


W.H. Dougal, sc. 


t 


A ee 7 a : alt _ — = oleae! 
u ° «ee Coe oe an 7 7 7 ad 79 te f ; ; > - “i 
s a a ww , 7 ane 


Dd 
: id ‘ ' 
- Wy f ‘ ; , } 

if , = : ¥ 

7 5 

. Ld a ns ° 
wa. 
- > 

7 i 

1 
ee | | 
7 ‘ ‘ 
7 ' 

. 
' 

7) 
Lal’ 
o% : ‘ 
ta i V 

?, : 

J] . . 

® . 4 | 
a 

a 7 

et * 


PLATE ET. 


[The vitellus in most of these Figs. is unrepresented. The small dois be- 

side certain of the figures show the natural size of the specimens. ] 

Fig. 1—Nearly profile view of embryo, showing anterior or 
head enlargement, (page 64.) 

Fig. 2—Nearly profile view of embryo, showing cerebral 
vesicles, and still open anterior end of neural 
canal, (page 64.) 

Fig. 3—Nearly profile view of embryo, showing eye-disks, 
(page 64.) 

Fig. 4—Profile view of embryo, showing proto-vertebra 
and traces of the notochord, (page 65.) 

Fig. 5—Profile view of embryo; proto-vertebre more ad- 
vanced ; ear, crystalling lens, and cerebellic 
fold showing, (page 66.) 

Fig. 6—Face view of embryo, at a little later period than 
shown in Fig. 5, (page 66.) 

Fig. 7—Nearly profile view of embryo, showing the rows of 
proto-vertebre, one on each side of the neural 
arch, 


Fig. 8—Exoderm cells, (page 63.) 
Fig. 9—Head of embryo, showing parts of brain and eye- 
sacks, (page 66.) 
Fig. 10—Profile view of brain, much enlarged, (63.) 
Tig. 11 a, b, c.—EHar at different stages of development, 
(pages 66-7.) The otoliths are not represented. 
Fig. 12—Face view of head, at stage represented in Fig. 4. 
Fig, 13 a—Top view of a portion of the dorsum of an em- 
bryo, showing proto-vertebra on each side the 
neural canal. 


b—Cross section of dorsum of embryo, showing 
cells which surround the notochord, 
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PLATE Al. 


[The specimens represented in this plite were removed from the ova, and 
were about two-sixteenths of an inch in length.] 


Fig. 1—Embryo before hatching ; showing both ends of in- 
testine, (page 68); the anal vacuole, (ibid); the 
ear with its otoliths ; the heart and the branchial 
vesicles, (page 69.) The nasal pouch should be 
represented in this Fig. as a disk-like marking, 
just anterior to the eye, much as shown in Fig, 
2. 


Fig. 2—Earlier stage than Fig. 1. The intestine is repre- 
sented by a posterior cecum, (page 67); and the 
heart by a small pulsatile, pear-shaped organ, 
(page 67.) 

Fig. 3—-Enlarged view of the anal portion of Fig. 1, 
(page 70.) a~—Indications of blood-vessel tracts. 
b—Anal vacuole. 


Fig. 4—Profile of portion of embryo, showing tubular con- 
dition of the heart, (page 68.) 

Fig. 5—In this Fig. the heart is represented as beginning 
to form two portions, (page 69); and the bran- 
chial vesicles are all visible, (page 69.) 
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-PLATE IV. 


[The specimens represented in this Plate were also taken from the ova, 
and were from two to three sixteenths of an inch in length.} 


Fig. i—Showing the opening of the first branchial vesicle 
into the intestine, (page 69.) 


Fig. 2—Nearly ventral view of anterior half of embryo, 
showing mouth opening, (page 70); and the 
semi-circular canals of the ear. In line seven, 
page 70, Fig. 4, Pl. IV, should read Fig. 2, Pl. 
IV. All the other organs of this Fig. are more 
advanced than in the other figures of this plate. 


Fig. 3—Very much enlarged view of anterior end of embryo, 
viewed nearly ventrally. The ear is nearly en- 
closed ; and the branchial slits, (page 69,) are 
formed. 

Fig. 4—An earlier stage than Fig. 3. Three of the bran- 
chial slits are formed; the heart has become a 
two-chambered organ, (page 69); and a portion 
of the vitellus has concentrated into a large oil- 
sphere in the anterior part of the yolk mass, (page 
69.) 

Fig. 6—Posterior end of embryo. The portion under the 
notochord is splitting into two tracts, in which 
the great blood-vessels will soon be formed, (page 


70.) 

Fig. 6—Section of embryo in the anal region. The two 
tracts of Fig. 5 are seen, a and b, also the poste- 
rior end of the intestine, c, (page 70.) 
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PLATE Y. 


[The figures represented in this Plate were from hatched specimens, and 
were, excepting the adult forms, about three-sixteenths of an inch in length.] 
Figs. 1 and 2—Profile and dorsal views of recently hatched 

Smelt. All the organs already described can be 
made ont in still more advanced condition, (page 
mie) 

Fig. 3—Diagram of first blood-system of young Smelt, 
(page 73.) The first and third pairs of branchial 
vessels are not represented in the diagram, since 
they are often, if not always, formed at a later 
period, 

Fig. 4-—Very much enlarged view of young Smelt, at a pe- 
riod w little later than represented in Fig. 1, 
(page 72.) 

Fig. 5—Head of Smelt at time of first blood-system, (page 
72.) 

Figs. 6 and 7—Views of fast disappearing yolk. The large 
oil-sphere is in the centre of the mass, is becom- 
ing very much smaller, and has turned of a 
brownish-yellow color. 

Fig. 8-—Profile view of adult female Smelt full of ova. 
Raritan river form, natural size. 

Fig. 9—Head of same, with extended jaws. 

Figs. 10 and 15—Stages in the development of the brain, 
(page 71.) 

Fig. lla—Scale, much enlarged, from above lateral line of 
Raritan river fish. b—same, natural size. 

Fig. 12-—Head of Northern Smelt 

Figs. 13 and 16-—Dorsal views of Raritan river and North- 
ern Smelts. 


‘ig. 14—Brain of Raritan river fish, natural size, 
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PLATE VI. 

Fig. 1—Freshly spawned ovum of Shad, showing wrinkled 
and folded vitelline membrane, (page 97.) 

Fig. 2—Ovum after having been in water for a few mo- 
ments, (page 98.) 

Fig. 3—Unimpregnated or impregnated swollen ovum, 
showing first stage of formation of ‘limb,”’ 
(page 98.) 

Fig. 4—Impregnated ovum, showing marking indicating 
first segmentation furrow, (page 100.) 

Fig. 5—Unimpregnated, or impregnated, swollen ovum, 
showing ‘‘limb,’’ (page 98 ) 

Fig. 6—Impregnated ovum, showing first segmentation 
furrow and marking indicating second, (page 
10:1.) 


7 


ig. J—Stage showing dorsal folds, (page 101.) 
Fig. 10—One of the ‘ irregulars,’’ (page 104.) 


Big. 11—Ova natural size, (page 97.) 
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SALMON (Salmo salar), taken near Spesutie Island, Md., on the 11th of May, 1878. Length, 34”, Weight, 19 lbs. 
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‘To his Excellency, Joun Lex Carrowr, 
Governor of Maryland: 

The first Report of the Commissioners of Fisheries, being 
‘the record of the work done during the first two years of the 
existence of the commission, gave an account of the comple- 
tion and successful working of the hatching house in Druid 
Hill Park; the introduction into our waters of the California 
salmon, the land-locked salmon, the Penobscot salmon, and 
the lake trout; the successful importation of European carp 
and tench; the establishment of carp ponds in Druid Hill 
Park, and also the hatching and distribution of 4,340,000 
‘by the Maryland force and a deposit by the United States 
‘Commissioner in the Potomac River amounting to 4,885,550 
young shad. 

The second Report, published January, 1577, recorded the 
distribution of an additional number of fish of the above varie- 
ties; an important advance in the facilities for carrying on the 
work of the commission; the successful use of the steamer 
Lookout in collecting shad eggs from the several fisheries on 
the Potomac River and at the head of Chesapeake Bay, and 
the introduction of the adult spawning smelt into some of the 
rivers of the State, besides giving in detail the general work 
of the commission. 

During this year 4,622,000 shad were hatched, of these 
2,724,500 were placed in waters within the State of Maryland 
and 1,897,500 transferred to other localities. 

The third report, that of January, 1878, chronicled an im- 
portant advance in the methods of developing the eggs of shad 
and other fish independent of locality, by the use of two 
styles of apparatus. One consists of a series of conical vessels 
swung in gimbals on board the Lookout. These vessels were 
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supplied with a constant change of water by means of a 
steam pump, which kept a reservoir tank filled with water 
from overboard, distributing it to each of these vessels through 
the bottom or apex of the inverted cone, the overflow being 
wasted overboard. The other consisted of number of metallic 
cylinders with wire gauze bottoms, suspended in the water, to 
these cylinders an eccentric up and down motion was given by 
“cams” fixed on the constantly rotating shaft of a small 
steam-engine. The Report announced also an additional im- 
portation of the best varieties of European carp and tench, 
their successful transfer to the Druid Hill Park ponds, and 
successful experiments in propagating artificially the smelt— 
between four and five hundred thousand of these fish were 
hatched at New Brunswick, New Jersey, and transported to: 
the waters of Maryland. As the smelt had never before been 
successfully propagated by fish culturists, this was an important 
step in the investigations of the Maryland Commission. The 
report also showed a gratuitous distribution of 50,480 brook 
trout to the citizens of Maryland. 

During this year (1877) 8,444,390 shad were hatched, of 
these 7,319,300 were distributed in the State and 1,125,000 
turned over to the United States Commissioner for other 
waters. 

We are now able, in giving a summary of the work accom- 
plished during the year 1878, to record another important 
advance in fish culture, the successful artificial propaga- 
tion of the river herring As this fish, once exceedingly 
abundant and still very plentiful, is wonderfully fertile,. 
there did not seem to be a necessity for its artificial pro- 
pagation, but we have, during several seasons, looked care- 
fully among the herring caught in the large haul seines 
in hopes of being able to secure a sufficient number of 
ripe adults to, at least, experiment with, but we did not suc- 
ceed in finding any number of fish with the eggs in a proper 
stage of development. Their abundance, which is sufficiently 
great to indicate that they have not decreased to the same 
extent as the shad have, can be accounted for by the fact that 
their habits of spawning differ, and the localities selected by 


Vv 


them for this purpose are quite unlike the favorite spawning 
grounds of the shad. Whereas the shad prefer the open 
waters or extensive flats, the herring seek shoal places where 
can be found quantities of aquatic plants and sticks to which 
their eggs are attached. Such localities are generally out of 
the line of operations of fishermen, using either haul seines 
or gill nets, implements which readily capture the shad on 
their more exposed spawning grounds. Thus we can, at the 
same time, account for the continued comparative abundance 
of herring, while the decrease of shad has been so alarming, 
and also for the failure to find ripe herring among the masses 
which are landed at every haul of the large seines. 

While conducting the joint shad hatching work of the Ma- 
ryland and the United States Commissions on Albermarle 
Sound in North Carolina during last spring, we succeeded in 
securing near the head waters of a creek flowing into the 
sound, called Salmon Creek, a number of ripe herring, from 
which we obtained many hundreds of thousands of eggs. 
These were treated in a manner very similar to that pursued 
with the shad eggs, and they were placed in one of the shad 
hatching cylinders referred to. Although at first these eggs are 
very adhesive, and have to be handled with great care, they soon 
become somewhat free and can be hatched very readily. It 
has been demonstrated that as the necessity arises for the in- 
crease of herring by artificial means, they can be suécessfully 
propagated, although requiring the selection of other loeali- 
ties than those which have proved so favorable to shad culture. 
We deem it of some importance to have established the fact 
that the herring can be propagated artificially and in large 
numbers, as the necessity for this work will soon arise if in- 
deed it does not already exist in some localities. 

The large increase in the results obtained in our shad hatch- 
ing operations was a consequence of the improvement and 
perfection of our apparatus. During the year 1878 9,820,000 
of shad were hatched and distributed. 

A filtering house to purify the water used in the hatching 
establishment in Druid Hill Park, and the addition also of 
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three large ponds for the propagation of carp, were completed 
during this year. 

The continuation of the work in hatching and distributing 
the several varieties of the salmon family has been conducted 
on the usual scale. The capture of an adult salmon, salmo- 
salar, at the mouth of the Susquehanna river, evidently fresh. 
run from the ocean on its way to seek spawning grounds in 
the upper waters of this river, or some of its tributaries, is. 
an indication of the success of the efforts to introduce this. 
most valuable fish into the waters of Maryland. 


Broox Trour—Salmo fontinalis. 


During the year 1876 we procured a limited supply of eggs. 
of the brook trout, salmo fontinalis, and when they were in 
the hatching house we issued the following circular, which 
was printed in many papers throughout Maryland. 


“ Messrs. Hditors : 

“ We have been induced by the many applications for Brook 
Trout (Salmo fontinalis) received during the past three years, 
to secure a number of egos of this fish, which are now in 
the hatching apparatus at Druid Hill Park. 

“When hatched and ready for distribution, the young will 
be devoted to the re-stocking of depleted w aters of the State. 
We will be prepared to distribute them during the month of 
February, and request that applications by those wishing to 
stock waters with this fish be made to us by the first of Feb- 
ruary. Those applying are requested to describe accurately 
the waters to be stocked, extent, locality, source of supply, 
into what stream or bay they are discharged, character of bot- 
tom and water-grasses, kind of fish now inhabiting, ete. 

“The means at the disposal of the Commission renders it 
impossible to transport the fish at the expense of the appro- 
priation ; so in all cases they must be transported at the ex-. 
pense of the persons applying for them. 

“No charge will be made for the fish, but the Commission 
will decide the adaptability of the waters and localities, and 
will notify those persons whose applications are approved, of 
the time and number of fish which will be delivered to them 
at the hatching house. 

“In making the apportionments, preference will be given. 
to those wishing to stock public streams, and to clubs organ- 
ized for the pr otection of game and fishes in the State. 
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* It is hoped that in course of time, with increased facilities 
for procuring eggs, we will be able to give to ald persons wish- 
ing them, who will properly distribute the fish, as many as 
they wish. 

“ We would be glad if those taking an interest in the re- 
stocking of our waters would send specimens, either fresh or 
in alcohol, of fishes, large and small, and any other animal life 
inhabiting their waters, noting the locality from which taken, 
to No. 192 North Charles street, Baltimore. 

“ By giving publicity to this proposed work of the Commis- 
sion, you will greatly oblige us, and perhaps benefit your nu- 
merous readers. Yours truly, 


“T, B. Fercuson, Commissioner.” 


The distribution was made in the spring of 1877. The 
trout were delivered to thirty-four applicants and planted in 
the waters of several counties, as recorded in the table of dis- 
tribution published in the report of January, 1878. 

There were of course a great many applications for trout 
which could not be met out of the limited supply of some- 
thing over 50,000. This caused us, during the year 1877, to 
procure a very much larger supply of eggs, as reported on 
page 17 of the report of January, 1878. With the number 
on hand it was not deemed necessary to issue orders for the 
trout, but notice was given in several of the papers, and a cir- 
cular to the same effect was very generally distributed, in- 
forming the public that any citizen of Maryland could obtain 
as many trout as he wished by applying at the Druid Hill 
Park for them. 

The employee in charge of the hatching house was in- 
structed to deliver to any citizen of Maryland as many trout 
as the applicant had means of transporting. There was no 
limitation made, and the citizen soliciting the trout was sim- 
ply required to sign a receipt for those he received in the fol- 
lowing form : 


Maryianp Commission, Fish anv Fisnerres, 
Dror, Hirt Harcutne Hovsr. 
Tuts 1s To Certiry that I am a citizen of Maryland, and 


TOSIGE At... sssceeesessecesecccecscccesenensesececneeeees county; that I 
have this day received of T. B. Ferauson, Commissioner of 
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Mishisrnes), (eagecsiose. Wid. dase eee des Brook Trout, to stock 
SoMeSEME MAUI tao grants she & tributary Of-......cccseeseseeesesseeeeeees 
and that I will deposit them in the above mentioned waters, 
Bete ve cetan ites. aides, 1878. ss geoech a anslesancasnldsmaiies ¢5—e 


This distribution, which commenced on January 15th and 
closed May 26th, amounted to 234,500, and 104 persons were 
recipients of Brook Trout. Every applicant was supplied with 
as many as he could well carry away in the vessels brought 
with him to the Hatching House for the purpose, until the 
supply was exhausted, on the 26thof May. The details of this 
important distribution will be found in the following table: 
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On the 30th of November we secured 100,000 Brook Trout 
eggs. These are now in the Hatching House, and the dispo- 
sition made of them will be given in our report of the work 
accomplished next year. Through this system, many streams 
of the more northern counties, which have been exhausted of 
trout, have been restocked, and many streams in which the 
trout has hitherto been unknown, have been sufficiently stocked 
to test their capacity to support this fish—the great favorite 
of the angler. It is hoped that the fish, which have been so 
generally distributed through the State, will add to the com- 
fort and the food resources of the districts which have been 
reached, and we trust that the interest which has been created 
by the visits to the Hatching House by those soliciting trout, , 
and a more accurate conception of the natural history of the 
fishes, which resulted from these visits, has excited a strong 
desire for the protection of the fish deposited, and a determi- 
nation to make a more rational use of the bounteous yield of 
our waters. 


Satmon (Salmo salar). 


Soon after the establishment of the Maryland Commission 
of Fisheries, Prof. Baird presented the State with 80,000 sal- 
mon eggs. These eggs were issued by the United States from 
the hatching establishment at Bucksport, Maine. They were 
turned over to Mr. Alex. Kent, who had at that time, a trout 
hatching establishment in Green Spring Valley, about twelve 
miles from Baltimore. There was a considerable loss of eggs 
and of the young fish after they were hatched, but of those 
surviving a greater portion were placed in the upper waters of 
the Potomac River, some in the headwaters of Deer Creek, 
which flows into the Susquehanna River, above Havre-de- 
Grace, and the rest in Octorara Creek, a stream in Cecil 
county, also flowing into the Susquehanna, above Port De- 
posit. 

We were not hopeful of any results from the introduction 
of the salmon of Maine, as it has been known only in 
the coldest waters. We therefore devoted our attention 
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rather to the salmon of the Pacific-slope, which, on the 
contrary, were known to ascend rivers in which the water 
at times reached a very high temperature. Contrary to our 
expectations, the true salmon have returned to the Delaware 
River in some abundance, a great many adults having been 
taken during the last two years in this river. On the night of 
the 11th of May, Mr. Frank Farr, one of the gillers of Havre- 
de-Grace, who had been in the habit of furnishing us with 
the ripe shad taken in his gill-net, secured the first adult sal- 
mon of which we have any record, taken in Maryland waters. 
This fish was a female, measuring three feet four and a half 
inches, and weighing about seventeen Ibs., fresh run from 
the sea. 

The fish was captured off Spesutie Island, having been en- 
tangled in the gill-net, which was much torn, and Mr. Farr, 
who captured it, is confident that at least one other fish ac- 
companied the one taken, but made its escape. 

The gillers are in the habit of having their nets much torn 
by sturgeon, and no doubt have attributed to them many cas- 
ualties which may have been occasioned by salmon. 

The fish was secured by Prof. J. W. Milner, directly after 
it was taken, and sent to the Smithsonian Institution. <A 
plaster cast bas been made, and the fish is now in the National 
Museum preserved in alcohol. 

Should the true salmon appear in any numbers, it will be 
well for the work of depositing the young in the waters of 
Maryland to be continued on a large scale. This fish is not 
only very attractive to anglers, but is one of the most valua- 
ble of the food fishes, both of the North Atlantic Coast of 
America and of British waters. 


Lanp Lockep SALMON. 


On the 12th of January 50,000 eggs of this valuable fish, a 
present from the United States Commissioner, were received 
at the Hatching House. On unpacking them only 740 dead 
eggs were found. The eggs were all hatched prior to the 
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1st of March. The distribution commenced on the 4th of 
that month, and ended on the 10th of May. On the 26th of 
April 23,000 were deposited in the upper waters of the Gun- 
powder River, and on the 10th of May 7,831 were sent to 
Deer Park. This distribution, which aggregated 40,781 in 
the waters of Maryland, will be found in detail in table here 


given: 


[See table on next page ] 


yleVeg 19q 
‘AJUNOD [[O.LIBD ‘1d}SUIWYSA AA 


‘SIA 8, pooH 

‘op tasA fayoog 

pIvaoH ‘OS PLU 

“Qqunoo dIOW [VT ‘UMO}SIOISIOY 
‘STN §,pooH 

3 S9F.109H) DULG ‘d[[[A}SALOT 
‘AyUNOD YOuopoaig ‘QO q SAngsiUIwiyy 
», ALIWOS UOT! ‘ai{tAtaouedg 
‘purpdreyy ‘AJUNOD WOYSATYSB AA ‘WO}IAVI A 


XVI 


ee 


eee eee 


” ” 
“IOATY OOSduyeg 


“TOATY oosdeyrg 
““SIL8d 8 ALieA NS) 
. oosduqeg 

, quaxnyeg 
Aovoou0 


eeeeee 


~ 


serene 
” 
seeeee 


” 
"th" TOATY OVUIOJOg 


HO AUVLOAIY SY, 


i 


{ 


NOORIIU |e en ees 


“*puog 
“TAY JapModuny 
sss youRIg apBoseg 


” 
ey 
” 


"puted 


‘ssunidg uoly [eysdtpQ 


TUBAL 
Heese pnog 


‘WVTULG U0 GNOg 


ISL‘OF 


" T&8L 
Toe seOW “TH O00r 
Des SANG et oong 

* * UaTMOH WeiLAL 000'8S 
“*mospluuog “VL U4yoL ONE 
teeeeerees -Q 109 7 £10G2 
ec ‘SIAUC “g “y! 0008 
8" SUOUSULLY “TL £/O00L 
“*TasIIGS|OpV “D ‘CM 00&S 


afayavareke ‘sroouiadg somy Qog 
seessses “AOTLY “Vv If OOL 
HSI 


“‘daoOss] WOH AA OF, 10 ON 


"SLOUWOISIWWUOD oY) fo UONIaALIp LapUn ‘sarweysiT {0 WoIssTULMWOD 
pumhungy f9 ‘gist ‘Ot Aor 92 F younyy wolf eppw NOWIVS GAMOOT-GNVI JO NOILASIULSIG JO GHOOTH 


| 
Or 
@ Avy 
0g 

9% 

98 

IAT 

91 

¢ [dy 
GT 


VV EL 


In addition to this work for Maryland, we offered the facil- 
ities of the Hatching House to Prof. Spencer F. Baird, United 
States Commissioner, through whose liberality we had received 
this large supply of eggs, for the purpose of hatching the eggs 
and caring for the young fish, which he desired to distribute 
to the States of North Carolina and Georgia, the State of 
North Carolina paying the expenses incurred in hatching for 
that State and the United States Commission paying the ac- 
tual cost of caring for the eggs intended for the State of 
Georgia. 

With ample facilities in the Hatching House at Druid Hill 
Park, we have endeavored to reciprocate as far as in our power 
the many favors that we have received at the hands of the 
United States Commissioner, and to render some assistance 
to our sister States who have only just established or are with- 
out Commissions for carrying on the work of repeopling their 
waters. 


Carirornia Satmon—(Salmo quinnat). 


During the year 1877 119,500 salmon of this variety were 
placed in the streams of the State. Late in the fall 180,000 
eggs, in addition to the eggs from which these fish were pro- 
duced, were received through the kindness of the United 
States Commissioner, and the young fish, when hatched, 
169,100 in all, were distributed during March and April of 
1878, as will appear in the following table: 
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During the month of October, 1878, the Hatching House 
gave proof of its capacity to accommodate a very large num- 
ber of eggs at one time, for on the 5th of that month 525,000 
of the eggs of the California Salmon were received from the 
United States Hatching Station, on the McCloud River, and 
a few days subsequent, the 14th, another lot of 525,000 were 
received from the same source and placed in the hatching 
apparatus. ' 

The first lot of eggs commenced hatching on October 16th, 
but, as-this was somewhat premature, caused, most probably, 
by the long transportation across the continent, and possibly 
some overheating, the fish were not very healthy. On the 
21st of the same month all the eggs of the first lot were 
hatched. 

On the 26th of the same month, while some repairs were 
being made to the distributing pipes of the Water Works of 
the city of Baltimore, the water was stopped for some time 
in the Hatching House, and this caused a loss of 60,000 fish. 

The second lot: (those received on the 14th of October) 
were all hatched by the 2d of November. The distribution 
from the first lot commenced on the 6th of that month, and 
209,000 were placed in the waters of Maryland, between the 
6th and 13th of the month. 

On the 27th the distribution from the second lot was com- 
menced, and up to the 27th of December 332,500 were suc- 
cessfully deposited in the streams of the State. 


xx 


‘MOTWIVAT “UT AA 

‘souly “Hf PY NeTSNA ‘Son, 
‘ua[taRpy “UU AA 

‘souly “Hf Y YeTsNY “SouL” 
‘ua[WeY MM ® VolqsayyT ‘Soy, 
‘SUTYUO, “EM ® Uo[WLAy “MA 
“TO[TUB]T “UAL 
MOTUIBT “UAL 
yarysnyy ‘Sou, 
Vo[Ysnyy ‘Soy, 
yosng ‘ET ‘WAN 
‘soul “H £ 
soul “Hf 
‘soul “H UM 
‘osug "WAL 
‘SOUL “H 'M ® VYWoaGsny soyy 
aTWB yy UAL 

“VATS SVUIOy,], 

"yosng “HM ¥ S2ulH “HM 
‘Tosng “HE “M ® UaTWIVyy “AA 
"qosng “H ‘AA 9 SeurH “H “AM 


a] 


‘SOulR] “H 
‘souryt “TH 


+ 
vy 


“M 
“M 


8 


| 


“MOATYT OVU0JO | 
“MOATY] IVULOJO *“OBMLOJO “Iq "N 
“IOATY ORULOJOT *OVUIOJO “IQ “No 
“TOA OBULOJO **9BUTOJO “Iq "N" 
"OAL OBMLOJO * “9BUIOJO “Iq “N|* 
“AY Jopmoduny “Any toapaoduny 
“ATW Japmodany “Aly JapModuny) | 
“vq oyvadesayg * TAY oosduyrg | 
aA yuuydoyy *Yaetg avoysyouy, | * 
| Avg oyvodusayy) **doany 107897) |* 
““TOATY JUAXNIV Y suaxnyeg apywy |" 
| Avg oyvodusayg “oa uoxnyed | 
' MOATY oosduyed °° YooID 8, Uae, 
“ToaAty Aovoouoy!***** YaatQ odig 
*Aug oyvodusayyQ *‘taary oosdeywg 
IOAIY ISB] UWON Yoaty ysvq YWoN 
‘Lug ayvodesayy “IOAly AA OT | 
“Avg oyvadusayy ** oA AIA Siq|* 
GA oxy Y Woexnyeg oyWy]|* 
‘Avg oyvadesoyH * Ioan quexnyed|* 
Aug oyvodesayO “Aly Jepaoduny 


JO ADUVHO NI WAASNVU]L 


| 


“UUBIT]S | 


| | 


jo Arvvyaqiay, 


. 


“uoya[pUdg ILO, 
“Uoja[pUdg WOT 
“MOP YUOJY IWIN 
Fee TOT MOPL, 
**arftasay sg 
* Ysno.soqgs{[ty 
* TOPSUIT [LAL 
“9/9 22 -O0RARR 

Heer serganury 


o* 


UMOJSOUVIPIP “INT 
LOSPULAMA MONT LVONT) 


UO YURI], 


“yseq WON BAIN 


= “Goings YOO) 


“TION Seu U1g 
te eeee “*"9SBAVG 
Pe reeeee TAMU] 


py ‘aprasdaypoog | 


‘QdVIq 


‘HSI dO NOTLOAGOULNT 


| 


Jo sarmeynqiay | ttt BIULSIT A, any C00'ST 
+++" TOJURMG IVAN 000‘0R 
uoy[puag Wo AN 


000°ST 

000°0% 

00S'FS | 000'Ss 
000°0% | 000°0% 
000°08 | 000°0% 
000°0% | 000°0% 
000°0% | 000°0% 
000°eL | 000°ST 
ooe'e | 000°9 
000'ST | 000'ST 
OOSSE | 00ST 
000°&S | 000°E% 
000°SL | 000°ST 
000'SL | 000'ST 
0000 | 000°OT 
000°SE | 000°ST 
ooc's | O0S*Z 
00S*L O0S‘L 
000°8T | 000°8T 
000'FS | 000'FS 
000°83 | 000°8% 
setae 

“HSI Ao ‘ON 


- ‘suguowsmuUoy ayy fo Uuonoaup Lap 


un ‘uowssrmumoy ys pumhungy LQ 


‘OSNOF] SUIYO VT [A pind 


ao OTM a0R[ J | 


cae 
Pie 
dl tees 
ae 
Ser, 


WO. PouleyqgO | “UOISSIMMMOD YStq “GQ ‘pan 
i 


TassuBly, JO aVq 


‘SIT ‘Te waquaseg 07 ‘BLT ‘p younyy wouf appum NOWTVS VINYOMITVO AO NOLLAGIULSId tO GYOoda 


SLETLIIBA UL POATONAI SHSO WOT 910M DAOGV OUT, 


009'0TL | OOO TEL awed FuLMp wo 
| -NQLUSIp 03¥50155 V 
OOS'TFE | 00G'SES" ‘SLL ‘'I9O paateo 
—_—  —_ —_- -a,1 8859 Wody [BIOL 
‘1p ‘SUIyUOr “FTAA ALY Buuegqonbsng)***'* yaarg aay ****  UOyyINg vO N 000'0% | 000‘0% | files 
‘SUIyUOr TT MA ® VoYsNY yA vuuvyonbsne | **yoary BAVIOJOO |"OAOIH Ayloquy “IN| 0OO'OL | OOO‘OT | el as 
‘{[VYsOH (PL Youwog “ANT dapsoduny| * see abet OE | ao H0}9 [PP o0o'r | ooor | Y AS eee 
‘Melysny “LY sulymor "AMA MOAT osoyO | "87°71 WOISUNTLLL) OOO'ST | O00'ST | e. SILT ss 
"e(GSNH 3 Psabpmor HM oar aC ORMOND ig a PICS IWIN OOOOT | VOO'OT | * |wym OT » 
‘SUIMMOC HM any Sule |Surssorp “py uattH) OOO‘OT | OOO'OT | HW |Z Sir » 
OCU AN CRUOBIDAN IAA nT [Doors tees: “IOAN QUaxNyeg BOOP ICICN Gy + ‘WA 000‘0% | 090°0% | = ee oT =; 
‘SUIMUOr FM [ott | Aly dopmoduny, UMoyOsMOY, Avon] OOO'Os | 000.08 | mMISSier » 
“4! 's he Ae cE: | § Ute Moug ‘aqy ? | 000'8 ; 2 |5 
JO[YSN]T] ‘Soy, aw uspuvyy "MA | “TOATY Gels) } af.aq sqratoqyy § | 000'ST 00008 | S. BS ae 
‘uapuey, any | Avg oyvodesoyH) toary oyoonueN ****** YSnos0gs[[tH| 000'OT | 000°0% | B |2e 6 » 
‘uapmepy ‘uray |’ Avg eyvodusayp| *1oary Aovoouoyy| "s**t" "775" *) 0O0'OS | 000°0R 9 S oI ers 
; ( ‘aepory yong ) 000°9 mi ie 
‘uaTWEy “WAY | LOATY OvWUIOJOg| 4 ““WoUOT “WT | |***"*"'s,pAOg TAN) 000'8 0000s G9 » 
: l ID ON WL 000°9 © w) 
‘Soul “Hf Y Norysny ‘soy, | Avg oyvedusayH) “soar yuvydoyH ***uostapuoy Avan 0000S | 00008 | PF 00d 
ok | gf lsslie| = 
jo Areynqiy, "WUBA.1G ‘20RIq S S ane. | 8 =. : 
So Bs 5 
AO APUVHO NI UAASNVUY, aS a eh ee 4 
—— — ss < = g = 
o| © | 5 
‘HSI JO NOILONGOULNY | ‘HSI 40 ‘ON os = 
= 


| 


PONTLJUOD —suaUorssrUUo) 91/1 fo uonoaip sapun ‘uossrmusg Ysig punky fig 
‘BLOT ‘LE Hequavag 92 ‘QL8i “p Yup wouf appom NOWTVS VINUOAITVO JO NOILOUIYNLSIC AO GUOOUN 


XXII 


Thirty-five thousand of the second lot were turned over to 
the United States Commissioner for distribution to the waters 
of the Southern States; the balance of the fish will be dis. 
tributed during the spring of 1879, and the details will appear 


in the report of January, 1880. 


A review of the tables of distribution of California Salmon 
in Maryland waters during the five years of the existence of 


the Commission shows an aggregate of 2,224,904. 
Phat is; 


i Oe eer eet Tn Wr ere ee 1,028,304 


2,224,904 


The points at which the salmon were deposited and the 
rivers stocked will be found in the several tables of distribu- 


tion given in reports already published. 
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Suapv—( Alosa sapidissima.) 


In accordance with the programme suggested on page 27 et 
seq. of the last report of the Commissioner, he, together with 
Col. Marshall McDonald, Commissioner of Fisheries for Vir- 
ginia, and Col. L. L. Polk, having charge of the Department 
of Fish Culture in North Carolina, had a consultation with 
Prof. Baird at the Smithsonian Institution. Prof. Baird then 
informed us of his readiness to undertake the work of shad. 
hatching on the Albemarle Sound, and signified his willing- 
ness to turn over to the Commissioners of each of these States 
a large portion of the yield of young shad for distribution in 
those several States. We agreed to contribute on behalf of 
Maryland the services of the “ Lookout” and all of the shad- 
hatching appliances, and it was, at the same time, arranged 
with Prof. Baird that the whole equipment should be moved 
from Albemarle Sound at the close of the season (for that 
latitude about the first of May) to the head of the Chesa- 
peake Bay, and the work of shad hatching continued at that 
point, the season opening at the head of Chesapeake Bay 
about the same time that it closes on the Albemarle Sound. 

With a view of carrying on the work on the Albemarle 
Sound and at the “ Head of the Bay” on a large scale, we had 
secured for Prof. Baird, by purchase from the city of Balti- 
more, the four scows, which had been rented from the Harbor 
Board, and during the winter they were thoroughly repaired 
and fitted for the work, under the superintendence of Capt. 
H. C. Chester, who was ordered to report to us by the United 
States Fish Commissioner. 

The repairs and equipment of these scows was done by the 
men who had been trained for the work of shad hatching by 
the Maryland Commission, and in that way we were enabled 
to get together and keep the corps of trained experts, so that 
they were in readiness to move at the opening of the season. 

The outfit being in readiness, on the 21st of March it left 
Baltimore in tow of the steamer “ Ewing,” of the Revenue 
Service, Capt. Fengar, commanding, who had been ordered: 
by the Secretary of the Treasury to take them as far as Nor- 
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folk, Va.; from that place they were towed through the Al- 
bemarle and Chesapeake Canal by tow-boat, and reached 
Salmon Creek, near the mouth of Chowan River, on the 25th 
of the month. 

On the 28th of March two ripe female shad were found, 
and the eggs taken, but it was not until the Ist of April that 
the spawning shad appeared in any considerable numbers ; on 
the night of that day we secured 225,000 eggs. 

The steamer Lookout having been thoroughly overhauled, 
and the hatching apparatus remodelled, reached Salmon Creek 
on the 3d of April with a steam launch in tow, which had 
been secured from the Navy Department. 

The equipment at Salmon Creek, at this time, consisted of 
one barge, with the machinery to be used for hatching, and 
two others which were fitted up as quarters for the corps, the 
steamer Lookout having hatching apparatus with a capacity 
of 1,500,900, eggs and a steam launch, which was to be used 
in the collection of eggs from the neighboring fisheries, be- 
sides some half dozen rowboats,*which were also to be used 
in securing from the adjacent fisheries the ripe fish taken at each 
haul of the seines. In addition to these, there was erected at 
Scotch Hall Fishery, owned by Dr. Wm. R. Capehart, a hatch- 
ing equipment of six cones. These were supplied with water 
by a steam pump which was run by steam from the boiler of 
one of the engines used to haul in the large seine of the fish- 
ery. 

Having secured a large number of eggs by the 9th of April, 
the steamer Lookout left the station with about a million and 
a half of eggs, which were to be hatched en route up the Chow- 
an River to Franklin, Va., a station on the Seaboard and Roan- 
oke Railroad where it crosses the Blackwater River. All of 
these eggs were hatched by the i2th, and the fish distributed. 
The steamer then returned to Avoca to continue the work at 
that point. 

On the 15th of April the largest number of eggs ever ob- 
tained on any one night, up to that date, was secured at the 
Avoca Fishery, operated by Messrs. Gray & Capehart. Wil 
liam S. and Augustus Wroten, two of our operators, stripped 
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eighty-three (83) ripe female shad on the night of that day, all 
taken at one haul of the seine. 

About this time we proceeded some ten miles up Salmon 
Creek in the steam launch, accompanied by Prof. James W. 
Milner, Deputy United States Commissioner, and Wm. Ham- 
len, one of the trained experts of the Maryland Commission. 
Near a mill-dam, which blocks the stream at this point, we 
secured three ripe female herring and several males, which 
were stripped and the eggs transported to the Hatching Sta- 
tion; these were suecessfully hatched by the 20th, and with 
inconsiderable loss. The eggs were found to be at first very 
adhesive, but after impregnation they became much less so, 
and were easily perfected in the cylinders used for hatching 
shad. The eggs of the herring being much smaller than those 
of the shad, it was found necessary to use wire cloth with a very 
much finer mesh. -A number of these young fish were safely 
transported to Washington on board the Lookout, she having 
been dispatched on the 21st of April with 700,000 eggs and 
fish intended for Maryland. . The steamer did not reach Wash- 
ington until the 23d, having been detained in Hampton Roads 
by a severe storm. This unexpected detention in salt water 
eaused the loss of most of the eggs and fish. Those surviving 
were placed in the Potomac River after reaching fresh water. 

On the night of the 29th of April, 820,000 eggs were ob- 
tained at the fisheries surrounding the Hatching Station, and 
this was the last large lot of eggs procured on Albemarle 
Sound during the season. On the following day we secured 
some 80,000 herring eggs, which were also successfully hatched. 

By May Ist most of the seines having “cut owt,’ we com- 
menced preparations for transferring the equipment to the 
head of the bay, and on the 2d the “Lookout” left with 
700,000 eggs and 335,000 fish, which were intended for Mary- 
land waters. The weather was exceedingly hot, and passing 
by Norfolk the water was renewed from a city hydrant, and 
very soon after the introduction of this water into the tank 
the fish commenced dying rapidly. It was unusually rough 
on the bay and in the Potomac River during our passage up 
to Washington, and this second attempt to transfer the fish 
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from Avoca to the waters of Maryland was also unsuccessful. 
The barges were towed by the Revenue Cutter “Stevens” 
to Norfolk, where they were met by the “ Ewing,” and from 
thence taken to the head of the bay. 
The large number of eggs which was obtained at the Sal- 
mon Creek Station, amounting to 10,342,000, is an evidence 
of the peculiar adaptability of this locality for shad hatching. 
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RECORD OF SHAD HATCHING OPERATIONS conducted at Salmon Oreek, — 
States and Maryland Commissions, 
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n the Albemarle Sound, from March 28th, 1878, to J.ay 1st, 1878, on account of United 
the Commissioners. 
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* Stripped three female herring, milt Blaniitul, at the mill, head of Baluion Creek. 
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RECORD OF SHAD HATCHING OPERATIONS conducted on Steamer 
account of United States and Maryland Commissions, 
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a. Four hauls a day averaging 100 shad, but none ripe. 
b. Seine broke and fish escaped. Put 50,000 young shad in Neapsico 
Creek. 
c. Steamer left Keystone Point at 10 A. M., went up to Chapman’s 
fishery, found they were not fishing, returned and anchored 
_hear Indian Head. 
d. Moved to Washington, D. C. and anchored off 8th st. wharf. 
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Leokout, on the Potomac; River, from May 16th, 1878, to June 3d, 1878, on 
by H. C. Chester, Master® of Steamer Lookout. 
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e. Taken from gillers. 
f. Taken at Glymont. 
g. Heavy squalls from N. and N. W., over 100,000 eggs lost from the- 
wooden boxes. 
h. High Point. Heavy squall with rain from N. W. at 4 P. M. 
7. Last haul of the season. 
_ k, Taken from gillers. 
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The “ Lookout” having deposited in the Potomac River 
the fish surviving from the lot of fish and eggs taken from the 
Albemarle Sound Hatching Station on the 2d, proceeded to 
Havre-de-Grace, reaching there on the night of the 6th. 

One of the Maryland Commissioners having been appointed 
by the President Commissioner to the Paris Exposition, with 
instructions to examine and report on fish culture, the conduct: 
of the shad hatching was turned over to Prof. James W. Milner, 
Deputy United States Commissioner, who had been associ- 
ated with us on Albemarle Sound, during the previous season, 
and at the head of the bay, he having had charge of the depart- 
ment of distribution. Prof. Milner having kindly consented 
to take chage of the hatching department, we felt satisfied 
that the work in Maryland would be pushed forward with 
vigor and intelligence. 

The season was exceedingly backward, as the spring con- 
tinued unusually cold. A few eggs, however, were secured 
on the 7th of May. Onthe 15th day of May the “ Lookout” 
was dispatched to attend the fisheries on the Potomac River, 
having on board a crew of experts in shad hatching. A state- 
ment of the operations conducted on the Potomac will be 
found in the preceding table. 
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We are indebted to Prof. Milner for many courtesies, and 
for the detail of some of his trained fish transporters, who 
rendered valuable assistance in taking the young shad to rivers 
-of the State. 

On the 20th, 520,000 eges were obtained from the gill-nets 
at the Head of the Bay; this was the first night on which any 
considerable number of eggs were secured. The yield of eggs 
from the 20th to the 29th showed a gradual increase, until, on 
the latter date, the largest number of eggs ever taken on one 
night was gathered, exceeding in number the best night’s work 
in Albemarle Sound; 97 female shad were stripped, from 
which were secured 1,940,000 eggs, being 335,000 eggs more 
than obtained on the night of April 15, when 83 yielded 
1,605,000. One million and a half of young shad (1,500,000), | 
were liberated in the Susquehanna River on this day, and on 
the 1st of June 500,000 more were put into the saine stream. 

On the 14th of June, the fishing season having closed, the 
last shipment was made from the station at Spesutie Narrows ; 
this consisted of 80,000, which were deposited in the Gun- 
powder River. 

On the 17th, the eggs having all hatched, the station was 
abandoned for the season, and the equipment sent to the 
Washington Navy Yard. 
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The steamer “ Lookout” having been sent from Spesutie 
Narrows to the Potomac River on the 15th of May, com- 
menced attending the fisheries the following day, but no eggs 
were obtained until the night of the 19th; these were hatched 
by the 23d and the fish turned into the Potomac. On the 
25th she secured a million of shad eggs and 180,000 herring 
egos. These being as many as could be well cared for in the 
hatching apparatus, she proceeded to the Washington Navy 
Yard, where she lay safely at anchor until the fish were 
hatched. On the 28th she again proceeded down the river 
for the purpose of collecting another supply. 

The season having pretty well closed on the Potomac, she 
returned to Washington on the. 4th of June, and the crew 
were discharged, the steamer laid up at the Navy Yard, and © 
there cared for by the United States Commission until the Ist 
of October. 

This ended our shad hatching operations for the spring of 
1878, which was most successful. 

It will be found by an examination of the tables showing 
the details of the work, that the total number ‘of eggs gath- 
ered in Albemarle Sound was 10,342,000, at the head of the 
bay, 12,730,000, and on the Potomac River, 1,430,000, mak- 
ing a grand total of 21,502,000 From these 15,546,500 of: 
fish were produced, and 7,935,000 were placed in Maryland 
waters, exclusive of 200,000, which were placed in the head- 
waters of the Potomac River by the Commissioner for Vir- 
ginia. 
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Carrp—(Cyprinus carpio). 


The arrival of the third importation of European carp was 
referred to on page 31 of our last report. To provide for 
these additional fish, and in order to keep the varieties isolated 
as much as possible, we determined to devote the appropria- 
tion of one thousand dollars made by the City Council of Bal- 
timore for the extension of the ponds in the park, to the con- 

struction of three additional lakes for the carp; these were 
‘admirably laid out by and constructed under the superinten- 
dence of Mr. Augustus aul, the engineer of Druid Hill Park. 

Congress having made an appropriation for the purpose of 
preparing the two lakes between the President’s House and 
Potomac River, for the reception and cultivation of the im- 
ported carp, they were fitted up in a manner admirably adapted 
for the purpose. Prof. Baird therefore determined to remove 
a portion of the fish from Druid Hill Park to these ponds, 
leaving an ample supply of breeding fish for the ponds in our 
charge. At his request we had the ponds drawn in the early 
part of May and sent to him 13 golden ide, 13 king tench, 
47 scale carp and 100 leather carp: this left for the Baltimore 
ponds 32 leather carp, 37 golden ide, 56 scale carp and 19 mir- 
rorcarp. On drawing the ponds in Baltimore, we found 1758 
hybrid carp, the result of a cross between the common gold 
fish and the carp, the latter evidently having worked their 
way into the ponds from the high service reservoir. We 
deemed it advisable to get rid of these, as in our limited 
ponds we preferred to cultivate only the true carp, and those 
-of the best varieties. The hybrids were accordingly shipped 
to Washington. 

The new ponds being ready to receive the fish in the early 
part of December, we transferred the scale carp, ranging from 
five to seventeen inches long, to pond No. 4, the largest of the 
new series; the golden ide were retained in the old pond in 
which they had previously been, the small scale carp ranging 
from one and a half to five inches in length were placed in 
‘No. 8, and No. 5 was reserved for the mirror carp. 
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Thus it will be seen that we now have a sufficient stock to- 
supply the whole State if we are successful in their eultivar- 
tion. These are distributed as follows: 

Thirty-two leather carp in pond No. 1. 

Twenty-nine golden ide in pond No. 2. 

Three hundred and ninety-eight small scale carp in pond 
No. 3 

Ninety-eight adult scale carp in pond No. 4. 

Eight mirror carp in pond No. 5. 

There are, in addition to these five ponds, three small ponds 


which are intended for hatching and caring for the young fish 


when they are propagated from spawn taken artificially. 
During the construction of the new lakes, the original 

ponds in which the carp were kept accidently overflowed 

their banks and many of the small fish and some adults made 


their escape; these, no doubt, have gone into the ponds of 


Messrs. Poole & Hunt, and from thence into Jones Falls. This 
stream has no doubt been well stocked by this accident. 

As the carp is very prolific, it is confidently expected that 
in the next few years we will be able to distribute a large 
number to the various parts of the State where there are 
ponds suitable for the culture of this character of fish and not 
adapted for raising trout, or other fish which require cold, pure 
water, and an abundant supply of animal food. 


CoNCLUSION. 


As the General Assembly will not convene until a year 
from this time, we will reserve any suggestions for the protec- 
tion and propagation of food fishes until our next report, 
which will embody the transactions of the Commission during 
the year 1879. We beg to here renew our thanks to the sev- 
eral railroad and steamboat lines for their continued co-ope-- 
ration and great services rendered to the Commission. 

Respectfully submitted, 


T. B. FERGUSON, 
THOMAS HUGHLETT, 
Commissioners. 
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PISH AND FISHERIES. 


PUBLIC GENERAL LAWS. 


Chapter 276 Laws of 1878, repeals Chapter 252 
Laws of 1876, which repealed 421 Laws of 1874, 
which repealed Section 2 of Article 41 of Public 
General Laws of Maryland, title “Fish and Fish- 


-eries,’ and re-enacts the same with Amendments. 
Laws of 1878, Chapter 276, Sections 1, 2, 8. 


Srorion 1. Be it enacted by the General Assembly 
of Maryland, That the act passed at the session of 
the General Assembly of Maryland, eighteen hun- 
dred and seventy-six, chapter two hundred and fifty- 
two, entitled “An act to repeal an act passed at the 
session of the General Assembly of Maryland in eigh- 
teen hundred and seventy-four, chapter ‘four hundred 
and twenty-one of the Public ‘General Laws of Ma- 
ryland, title ‘ Fish and Fisheries,” and to re-enact 
the same with amendments, and to substitute the 
following in lieu thereof, be and the same is hereby 
repealed, amended and re-enacted so as to read as 
follows: 

Src. 1. No person shall, from the tenth day of 
‘June to the first day of September of each year, fish 
with hauling seine or seines of any kind within the 
‘Chesapeake Bay or any of its tributaries lying north- 
ward of the following line, viz: Beginning at the 
light-house on Turkey Point, in Cecil county, and 
drawn westward to the most northerly point of Spe- 
sutia Island, in Harford county. 

Src. 2. And be it enacted, That any person or per- 
sons violating any of the provisions of this act, upon 
conviction thereof before any justice of the peace of 
the county in which said act has been violated, shall 
pay a fine of thirty dollars, and forfeit such seine or 
seines and the boat or boats and materials used in 
fishing the same, and upon trial and conviction, the 
seine or seines, boat or boats, and other fixtures used 


Repealed, 
amended 
and re- 
enacted. 


Hauling 
seines pro- 
hibited. 


Penalty 
for viola- 
tion. 


Right of 
appeal. 


In force. 


Amended. 


When un- 
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by said offender or offenders, shall be forfeited and’ 
sold to the highest bidder by the proper authorities, . 
and the proceeds, together with the fine, after de- 
ducting the costs, shall be paid to the County Com- 
missioners of the county in which said offence shall 
be committed, for the use of the school fund of said 
county. 

Src. 8. And be it enacted, That any person or per- 
sons, on conviction, failing to pay the fine, as pre- 
scribed in the preceding section, shall be imprisoned 
in the county jail of the county in which said offence 
shall be committed; provided, however, that any one 
so offending shall, upon conviction before any justice 
of the peace of the county in which said offence was 
committed, have the right of appeal to the Cireuit 
Court of the county in which said offence shall be 
committed, under the same restrictions governing 
appeals from, the decisions of justices of the peace. 

Src. 2. And be it enacted, That this act shall take 
effect from the date of its passage. 


Chapter 363 Laws of 1878, amends and adds sub- 
sections to Chapter.219 Laws of 1874, which amend- 
ed Section 22, Article 41, of the Code of Public 
General Laws, entitled “Fish and Fisheries,” sub- 
title “ Patuxent.” 


Laws of 1878, Chapter 863, Section 1, Sub-Sec- 
tions 8 and 4. 


Srcrion 1. Be it enacted by the General Assembly 
of Maryland, That section twenty-two of article 
forty-one of the Code of Public General Laws, title: 
“Fish and Fisheries,” sub-title “ Patuxent,” regu- 
lating the right of Fishing in the Patuxent river and 
its tributaries, as amended by the act of eighteen 
hundred and seventy-four, chapter two hundred and 
nineteen, be and the same is hereby amended by ad- 
ding the following sub-sections thereto: 

Sus-Src. 3. It shall not be lawful for any person 
or persons whatsoever to haul in the waters of the 
Patuxent river, between Sheridan’s point and Point 
Patience, any seine of greater length than sixty 
fathoms, at any time between the first day of June 
and the first day of October following. 
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Sus-Src. 4. Any person violating the provisions 
-of this last-mentioned section shall be deemed guilty 
of a misdemeanor, and upon conviction thereof be- 
fore a justice of the peace for Calvert county, or be- 
fore the Circuit Court of Calvert county, shall be 
fined a sum not less than twenty dollars nor more 
than fifty dollars, one half thereof to be paid to the 
informer and the other half thereof to the County 
Commissioners of said county. 

Src. 2. And he it enacted, That this act shall take 
effect from the date of its passage. 


Chapter 424 Laws 1&78, protects Terrapins in 
State of Maryland. 


Laws of 1878, Chapter 424, Sections 1, 2, 3, 4, 
5, 6 and 7. 


Sxorton 1. Le 7t enacted by the General Assembly 
of Maryland, That hereatter it shall be unlawful 
for any person to take or catch diamond-back terra- 
pins from the waters of this State between the first 
day of April and the first day of November in each 
year. 

Suc. 2. Be vt enacted, That it shall be unlawful 
for any person or persons to take or catch from the 
waters of this State any diamond-back terrapin of a 
less size than five inches in length, upon the bottom 
shell, at any time. 

Sxo. 3. Be it enacted, That it shall be unlawful 
for any person to interfere with, or in any manner 
detroy, the diamond-back terrapin eggs. 

Src. 4. Le it enacted, That none but bona jide citi- 
zens of the counties of this State bordering upon 
the waters of the same shall take or catch diamond- 
back terrapins from said waters. 

Src. 5. Be it enacted, That any person or persons 
violating the provisions of this act, shall be deemed 
guilty of a misdemeanor, and upon conviction of the 
same, before a justice of the peace in the county in 
which the offence shall have been committed, he, she 
or they shall be fined a sum not less than five nor 
more than ten dollars for each diamond-back terra- 
pin so taken or caught, or for destroying any dia- 
mond-back terrapin eggs, one-half of said fine to go 
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to the informer and the balance to be paid over by 
the said justice of the peace to the County Commis- 
sioners of said county, to be by them disbursed for: 
the benefit of said county; said fine to be collected 
as other fines and forfeitures are now collected. 

Src. 6. Be it enacted, That the possession of any 
possession Giamond-back terrapin by any person or persons. 
evidence within the time prescribed by this act, prohibiting 

tion. — the taking and catching of the same, shall be deemed: 
prima facra evidence that said person or persons 
have violated the provisions of this act. 

Src. 7. Be it enacted, That the constables of the 

several counties of this State shall, upon the informa- 
Constables tion of any one, arrest all persons violating the pro- 
to arrest. ako ’ : 

visions of this act, and carry them before the nearest 

justice of the peace of the county wherein such offence: 

shall have been committed, to be dealt with in ac- 

cordance with the provisions of section five of this act... 
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ANNE ARUNDEL COUNTY. 
Laws of 1878, Chapter 184, Sections 1, 2 and 3. 


Section 1. Be it enacted by the General Assembly 
of Maryland, That no person shall hunt, take, kill 
or destroy in any manner within the limits of Anne 
Arundel county, or in the waters of the Chesapeake 
Bay adjacent to said county in this State, any terra- 
pins or terrapin eggs from the first day of May to 
the fifteenth day of October in any year. 

Src. 2. Be it enacted, That if any person shall 
hunt, take, kill or destroy in any manner terrapins 
or terrapin eggs from the first day of May to the fif- 
teenth day of October in any year, contrary to the 
provisions of this act, such person shall be guilty of 
a misdemeanor, and upon conviction thereof before 
any justice of the peace for said county shall be 
punished by a fine of not less than five dollars nor 
more than twenty dollars, one-half thereof to the 
informer and the other half to the school fund for 
Anne Arundel county. 

Src. 3. And be it enacted, That the possession by 
any person of any terrapins or terrapin eggs during 
the time prohibited by this act shall be prima facia 
evidence of the violation of this act by said person. 


BALTIMORE COUNTY. 
Laws of 1878, Chapter 199, Sections 1, 2 and 3. 


Srotion 1. Be tt enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person or persons to take, catch or kill any speckled 
or brook trout, either by angling or the capture by 
the use of hook and line, spearing, fish basket or 
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fish weirs, seines, gill-nets, pound-nets, purse-seine, or 
any other device known to capture trout, for the 
space of three years from the first of August, 
eighteen hundred and seventy-eight, in any branch, 
brook, ereek or stream of water which has been or 
may be stocked with trout in Baltimore county. 
Sec. 2. And be it enacted, That any person or 


persons found guilty of violating any provision of 


this act shall, upon conviction, be fined twenty dol- 
lars and costs, and in default of payment shall be 
confined in the county jail for not less than ten nor 
more than thirty days. 


Seo. 38. And be it enacted, That the violation of 


any of the provisions of this act may be prosecuted 
by any citizen of the county before a justice of the 
peace for said county, subject to an appeal to the 
Circuit Court for said county, the informer to be a 
competent witness. ines paid shall be equally di- 
vided between the informer and the Fish Commis- 
sion of the State of Maryland. 


Laws of 1878, Chapter 242, Sections 1, 2 and 8. 


Section 1. Be it enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person or persons to fish in the waters-of Gunpowder 
river, Middle river or Back river, or their tributary 
streams, except Bird river, or in the waters of the 


Chesapeake Bay within one mile of the entrance of 


said rivers into the same situated in Baltimore 
county, with seine or nets, except from the shore in 
the usual and customary manner. 

Src. 2. And be it enacted, That it shall not be 
lawful for any person or persons to fish in said water, 
Bird river excepted, with nets fastened to stakes, 
commonly known as pound or trap nets. 

Sno. 3. And be it enacted, That upon information 
given upon oath or affirmation to any justice of the 
peace having jurisdiction of any violation of any of 
the provisions of this act, he shall issue his warrant 
for the arrest of the offender or offenders, and for 
the seizure of the seines, nets, boats and other fishing 
outfit, to be directed to the sheriff or any constable 
of the county or other officer authorized to make 
arrests, or any citizen, and it shall be the duty of 
any sheriff, constable or other officer authorized 


al a 
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to make arrests, or citizens, upon receipt of said 
warrant, to arrest any person or persons violating 
the provisions of this act, and to seize any such 
seine, net, boat or other fishing outfit and found 
being used in violating any of said provisions, and 
to bring such offender or offenders before a justice. of 
the peace most accessible or convenient, and upon 
conviction thereof the said offender or offenders shall 
be fined not less than twenty dollars nor more than 
two hundred dollars, one-half of such fine to be paid 
to the use of the informer, and the other half to the 
use of the public schools of the county in which said 
offence was committed, and shall forfeit the seine or 
net, boat and other outfit used in such fishing, 
which shall be sold and the proceeds divided in the 
same manner, and in case of non-payment of the 
fine and costs imposed by said justice, the said of- 
fender or offenders shall be confined in the county 
jail for a period not exceeding forty days and not 
less than twenty days, or until said fine and costs 
are paid. 

Src. 4. And be it enacted, That any person or per- 
sons who may feel himself or themselves aggrieved 
by any judgment rendered by a justice of the peace 
under the provision of this act shall have the right 
to appeal to the Cireuit Court of the county where 
the act was committed, upon the condition and sub- 

ject to the regulations now provided by the general 

law regulating appeals from justices of the peace, 
but execution of the judgment of the justice of the 
peace shall not be stayed unless the party appealing 
shall give bond to the State for double the amount 
of fine imposed, with security approved by the justice 
rendering the judgment, with conditions to prosecute 
his appeal with effect or to pay the fine imposed with 
all costs. 

Src. 5. And be it enacted, That nothing in this 
-act shall pertain to the waters of Harford county. 


CARROLL AND FREDERICK COUNTIES. 


Laws of 1878, Chapter 112, Sections 1, 2 and 3. 


Srction 1. Be at enacted by the General Assembly 
of Maryland, That it shall be unlawful for any 
person or persons to take, catch or destroy any fish 
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in the waters of Frederick or Carroll counties, ex-- 
cept with hook and line, or by use of the dip net; 
provided that the Potomac river shall be exempted 
from the provisions of this act 

Src. 2. And be it enacted, That any one violating 
the provisions of the preceding section shall, upon 
conviction before a justice of the peace of said coun- 
ties, be liable to a fine of not less than five dollars: 
nor more than ten dollars for each offence, and upon 
failing to pay said fine and the cost of prosecution 
shall be sentenced to imprisonment in the county 
jail of the county in which the offence has been 
committed for a period not exceeding ten days; said 
fine to be paid to the County Commissioners for the 
use of the county. 

Sxc. 3. And be zt enacted, That this act shall take 
effect from the date of its passage, and remain in 
force for two years. 


CECIL COUNTY. 
Laws of 1878, Chapter 449, Sections 1, 2 and 3. 


Srorron 1. Be it enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person to lash or beat the waters of the Elk river,. 
within the bounds of Cecil county, with rods, poles, 
sticks, or in any other manner, or to make noises on 
the decks of any boat or boats, or on any part of 
said boat, by the use of clogs or wooden shoes, or 
any other instrument, or by any other means, or in 
any other manner, for the purpose of driving fish 
into any seine, fish basket, or other contrivance for 
catching fish, or for the purpose or which will have: 
the effect of driving or frightening wild water fowl 
of any description from their feeding or roosting 
grounds in the waters aforesaid, northward of a line 
drawn across said river from Court House Point on 
the east side to Oldfield’s Point on the west side of. 
said river. 

Src. 2. And be it enacted, That any person vio- 
lating any of the provisions of the preceding section 
shall, on conviction thereof, pay a fine of not less 
than ten nor more than one hundred dollars. 

Src. 3. And be it enacted, That on information 
being given on oath to a justice of the peace of said 
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county that, a violation of the first section has been 
or is being committed by any person, he shall forth- 
with issue his warrant for the arrest of the offender 
or offenders, which warrant shall be directed to the 
sheriff or some constable of said county, and such 
officer may summon the posse comitatus to aid him 
in making any arrest under this act. 

Src. 4. And be et enacted, That upon the arrest 
of the offender or offenders, he or they shall be taken 
before some justice of the peace of said county adja- 
cent to the waters in which the offence was or is be- 
ing committed, and if upon a hearing he shall be 
deemed guilty, shall pay a fine of not less than ten 
nor more than one hundred dollars, to be recovered 
as other small debts are recovered; and all fines im- 
posed under this act shall be divided as follows: 
One-half to the officer making the arrest, and the 
other half to be divided equally between the persons 
aiding in making the arrest and the informer. 

Src. 5. And be it enacted, That any person who 
has been adjudged guilty of a violation of any of the 
provisons of this act, and feels himself aggrieved, 
shall have the right of appeal to the Cireuit Court 
for the said county, on giving bond with two suffi- 
cient securities, to be approved of by the justice, to 
the State of Maryland, with condition to prosecute 
such appeal with effect to the Circuit Court, at its 
next session thereafter, and to pay the fine imposed 
and all costs attending such proceedings in case 
judgment shall be confirmed. 


CHARLES COUNTY. 
Laws of 1878, Chapter 502, Sections 1, 2,3 and 4. 


Sxcrion 1. That it shall not be lawful for any per- 
gon or persons, except bona jide citizens of Charles 
county, to take or catch fish or terrapins, or to haul 
a seine, or fish a gill net, or take or catch fish or ter- 
rapins in any manner in the Potomac River or its 
tributaries, or in the Wicomico River or its tributa- 
ries, lying in Charles county, between Maryland 
Point in Charles county and Chisildine’s Island in 
St. Mary’s county. 
Src. 2. That no person or persons shall haul a 
seine more than one hundred and sixty fathoms in 
p* 
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length in the Potomac River or its tributaries, nor- 
in the Wicomico River or its tributaries, between 
Maryland Point in Charles county and Chisildine’s 
Island in St. Mary’s county, except from the fif- 
teenth day of March to the first day of June, in-. 
clusive. 

Src. 2. Be it enacted, That no person or per- 
sons shall haul a seine, nor fish a net of any kind or- 
description, with a mesh of less size than three inches, 
as provided in section two of this act as amended 
above; and provided, a license of one cent per lineal 
fathom on all traps, seines or nets of any description 
shall be paid to the clerk of Charles county before 
the same can be used for fishing. 


Src. 3. Be tt enacted, That the oyster police boat 
for the sixth district is hereby directed and empow- 
ered to supervise the fisheries in the said waters of — 
the Potomac and its tributaries, and the Wicomico 
and its tributaries in Charles county, between the 
first day of June and the fifteenth day of March in 
each year, and upon information being conveyed to - 
the commander of said oyster police boat that any 
person or persons have violated the provisions of this 
act or of the act of January session eighteen hun- 
dred and seventy-two, chapter one hundred and 
ninety-eight, as amended by this act, he shall arrest 
said offender and carry him before some justice of ~ 
the peace within said county, and upon conviction 
he shall be subjected to the several fines and penal- 
ties as provided in section three of said act passed 
January session eighteen hundred and seventy-two, . 
chapter one hundred and ninety-eight. 


Src. 4. Be it enacted, That it shall be unlawful 
for any person or persons to construct a fish trap, or 
pound net, or any fishing apparatus of like descrip- 
tion, near the mouths of any of the tributaries of © 
the said Potomac and Wicomico rivers within 
Charles county, between Maryland Point in said 
county and Chisildine’s Island in St. Mary’s county, 
for the purpose of fishing the same or for any other - 
purpose, nothing herein contained to be construed 
to prohibit the fishing with said fish trap or pound 
nets by bona fide citizens of Charles county from the - 
shores bordering on said rivers and tributaries within 
said waters, not being near the mouths of said inlets, . 
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whereby the fish would be obstructed in their free 
passage to the head waters of said rivers and tribu- 
taries within said county. Any person violating the 
provisions of this section shall be subjected to the 
fines and penalties as provided in section three of 
the acts of eighteen hundred and seventy-two, chap- 
ter one hundred and ninety-eight. 

Src. 5. Be zt enacted, That no terrapins of a less 
size than six inches in length upon the bottom shell 
shall be taken from any of the waters within Charles 
county, under a penalty of five dollars for each and 
every terrapin of a less size than six inches in length 
upon said bottom shell so taken, said fine to be col- 
lected as provided in section three of the acts of 
eighteen hundred and seventy-two, chapter one hun- 
dred and ninety-eight ; and it shall be unlawful for 
any person to take or catch any terrapin from the 
waters within said county, between the first day of 
April and the first day of November in each year; 
and any person violating this provision of this sec- 
tion shall be subjected to the same penalty as is 
provided for taking terrapins under the size of six 
inches upon the bottom shell, to be collected as is 
provided for the collection of the other fines and 
penalties imposed by this act. 


DORCHESTER COUNTY. 
Laws of 1878, Chapter 6, Section 1. 

Srorron 1. Be it enacted by the General Assembly 
of Maryland, That it shall be unlawful for any 
person or persons to use the Patent Twine Weires 
or Weir Net Seines, for catching or taking of fish in 
the waters of the Black Water River, in Dorchester 
county. 

FREDERICK COUNTY. 


See Carroll County. 


GARRETT COUNTY. 
Laws of 1878, Chapter 108, Sections 38 and 39. 


Sxction 38. No person shall take, catch or kill any 
speckled brook or river trout, or have any such trout 
in his or her possession, except during the months 
of April, May, June and July, under penalty of tive 
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dollars for each trout so caught, taken, killed or had 
in his possession, but this act shall not prevent any 
person or corporation from catching trout in any 
manner or at any time in waters owned by them or 
upon their premises to stock other waters. 

Src. 39. Said fines shall be collected as provided 
by section seven of this article. 


HARFORD COUNTY. 
Laws of 1878, Chapter 145, Sections 1 and 2. 


Srorion 1. Be zt enacted by the General Assembly 
of Maryland, That no person shall take shad or 
any fish in the waters of the Chesapeake Bay, or 
its tributaries, bounding on or lying within Harford 
county, by means of pound or stake nets, or any nets 
whatsoever that shall be attached to the bottom of 
said waters, or tributaries, by stakes, anchors, or any 
weights whatever. Nothing herein contained shall 
prevent any owner of land bordering upon said 
waters from catching fish for the use of their families 
and employees and actually consumed by them, pro- 
vided such owners shall not place nets in any chan- 
nel of said waters, nor more than one-fourth of the 
distance across any stream, and provided further, 
that nothing in this act shall prevent the use of fyke 
nets in the Susquehanna river. 

Sxo. 2. Be it enacted, That any person violating 
the provisions of this section shall forfeit the nets 
hereinbefore described, and the boats and materials 
used for fishing the same, and shall also for each 
offence pay a fine of not less than twenty dollars nor 
more than fifty dollars. 


PRINCE GEORGE’S COUNTY. 
Laws of 1878, Chapter 452, Sections 1, 2 and 8. 


Section 1. Be at enacted by the General Assembly 
of Maryland, That it shall be unlawful for any 
person to catch, trap or kill any of the fish known 
as trout, bass or salmon, in the waters of the eastern 
branch of the Potomac and its tributaries in Prince 
George’s county, within two years from the passage 
of this act, and after that time they are only to be 
taken with the hook and line between the fifteenth 
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day of August and the fifteenth day of May in each 


and every year. 

Src. 2. And be it further enacted, That any per- 
son violating any of the provisions of the preceding 
section shall, upon conviction before a justice of the 
peace of said county, be fined not less than three 
dollars nor more than ten dollars for each offence, 


and upon failure to pay said fine and the cost of. 


prosecution shall be sentenced to be confined in the 
county jail for a period not less than five days nor 
more than fifteen days. 

Sec. 3. And be it further enacted, That one-half 
of all fines imposed under this act shall be paid to 
the informer, and the other half to the County Com- 
missioners for the use of the public roads. 


oF MARY Ss COUNTY. 
Laws of 1878, Chapter 502, Sections 1, 2, 3, 4 
and 5. See Charles County. 


SOMERSET COUNTY. 
Laws of 1878, Chapter 280, Sections 1, 2, 3 and 4. 


Srorton 1. Be tt enacted by the General Assembly 
of Maryland, That it shall be unlawful for any per- 
son or persons to use any patent twine, weirs, pound 
nets or hedges for the taking of fish in the waters of 
Somerset county. 

Src. 2. Be it enacted, That any person or persons 
who may violate the provisions of this act shall, 
upon conviction thereof before any justice of the 
peace for said county, be fined for each and every 
offence the sum of twenty-five dollars, and the con- 
demnation and forfeiture of the nets, twine, weirs, 
and boats or canoes used in violation, as provided in 
section one of this act. 

Src. 3. Be it enacted, That any person or persons 
who may be charged with violating the provisions 
of this act, upon conviction thereof upon trial before 
_any justice of the peace in said county, in addition 
to the fine imposed by the preceding section, shall 
forfeit the nets, weirs, boats or canoes used in taking 
or catching fish as aforesaid, and upon said con- 
viction the said justice of the peace shall order and 
direct the constable or other officer making the 
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arrest to sell the said nets, weirs, boats or canoes, 


‘ after giving at least ten days’ notice by advertisement 


inserted in some newspaper published in said county, 
or by advertisement stuck at three most public places, 
of the time and place of sale; and the said sale shall 
be for cash; and after deducting all costs and charges 
of advertising and making said sale, the balance of 
the proceeds of said sale shall be equally divided, 
and one-half thereof shall be paid to the informer, 
and the other half shall be paid over to the treas- 
urer of the school board for the use of the publie 
schools of said county. 

Src. 4. Be it enacted, That any person or persons 
feeling aggrieved by any decision under the pro- 
visions of this act, shall have the right to appeal to 
the Circuit Court for said county. 


WORCESTER COUNTY. 


Laws of 1878, Chapter 64, Section 6 and Sub-Sec- 
‘tion 6. 


Seorton 6. It shall not be lawful for any person 
or persons to haul or fish in any of the waters of 
Synepuxent Bay or its tributaries, comprised within 
the limits of ‘“ Worcester county,” with any seine 
containing meshes less than one and a half inches 
square, unless said seine shall be less than one hun- 
dred fathoms in length. 

Sus-Sec. 6. Any person who shall violate any of 
the provisions of the preceding section shall be 
deemed guilty of a misdemeanor, and upon convie- 
tion thereof before a justice of the peace, or upon 
indictment and conviction in the Circuit Court for 
Worcester county, shall be fined not less than twen- 
ty-five dollars nor more than one hundred dollars, 
one-half of said fine to be paid to the informer and 
the residue to the school fund of the county. 
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Shad Hatching Equipment on Bow of Steamer Lookout. 
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To his Hxcellency, Joun Ler Carrour, 
Governor of Maryland: 


In each successive Report of the labors of the Commission 
on Fisheries, in addition to a detailed statement of the actual 
work performed, we have given a minute description of the 
apparatus used in artificially increasing the supply of food 
fishes, and have traced, step by step, the advance that has 
been made in perfecting it. 

We have also stated the results of investigations as to the 
development of the different varieties of food-fishes, and the 
varying degrees of success attending our efforts to propagate 
artificially those species which had not hitherto been the sub- 
jects of such experiment. 

Although we cannot now report any appreciable improve- 
ment during the past year in the apparatus used, we are 
able to state that most satisfactory results have been realized 
from the employment of the methods already described. 
Heretofore the results obtained in other localities have formed 
the only basis on which we could promise an increase in the 
supply of our native food-fishes; but we are now enabled, from 
convincing statistics, to show the absolute increase in our own 
waters of shad—the fish which has been the object of our spe- 
cial care. 

The sudden and marked increase in the supply of this val- 
uable fish in the Chesapeake Bay is a result most flattering to 
the labors of the Commission. In the Report made to your 
Excellency in January, 187", on page 6, we chronicled the 
noticeable increase in the supply of shad as reported by the 
fishermen in the neighborhood of Annapolis. As stated at 
that time, the return of adult shad could be expected during 
their third year, and the increase just mentioned was doubt- 
less the result of our hatching operations in the spring of 1875. 


LN f 


In the year 1876 we transferred the base of our operations 
to the “ Head of the Bay,” and during that season nearly two 
million (2,000,000) of young shad were deposited in the Sus- 
quehanna and the Chesapeake Bay, near its mouth. The 
return of many of the males of these fish was to be expected 
in the spring of 1878, and of a much larger number, accom- 
panied by adult females, during the following season. 

As we have already stated in several previous Reports, the 
return of shad from the salt water to their native rivers is for 
the sole purpose of reproduction, and therefore only the adult 
shad make these annual migrations from the sea. Hence we 
could not expect, during 1877, any increase from the two mil- 
lions (2,000,000) of young shad deposited, as above mentioned, 
in the Susquehanna River and Chesapeake Bay in 1876. 

Through the kindness of a firm which has shipped the 
largest portion of the catch of the gill-nets in the neighbor- 
hood of Havre de Grace for several years, we have obtained 
the following figures. (Although the books of this firm do 
not show the actual catch of shad at the Head of the Bay, 
they indicate approximately the relative amount taken each 


year.) 
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We have the record of the shipment of 45,000 shad in ad- 
dition to the above in the season of 1879 by another merchant. 

The decided increase in the catch of shad by the gill-nets 
may not be entirely the result of the deposit of the large 
number of young shad by the Commission, yet it is, doubtless, 
due in a great degree to that measure. It may be objected 
that the increase in the supply of shad in 1878 was caused 
by the state of the weather or water, or by the prevalence of 
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the wind in a certain direction; but, upon any one of these 
hypotheses, the same favorable conditions would cause a cor- 
responding increase in the number of the other fish (the her- 
ring, for example), that usually accompany the shad in their 
annual migrations. So far, however, from this being the 
case, the herring fisheries last year were unremunerative, 
there being a great scarcity of that species. It will be re- 
membered that the Commission has as yet taken no steps 
towards the artificial propagation of herring in Maryland 
waters, although we have carefully investigated their habits 
with a view to future operations. 

In order to ascertain whether there had been the same 
marked increase in the catch of the haul-seines which are op- 
erated on the Susquehanna and Head of the Bay we haye, 
through the courtesy of the owners of the large fisheries, 
examined their books, and have been able to ascertain, with 
tolerable accuracy, the amount of shad taken since 1872 by 
this mode of fishing. The books showing the catch of nine- 
teen seines in this portion of the State give an aggregate yield 


of shad 
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The decrease of shad up to 1877 is, perhaps, much more 
marked than is shown in this table, as from several of the 
fisheries we could not obtain accurate records further back 
than that year, whereas the figures for 1877, ’78 and ’79 show 
the entire catch of the nineteen seines during those years. It 
will be noticed that in 1879 54,009 more shad were taken than 
during the previous season, and 36,005 more than the total 
catch of 1877. 

As during the season of 1879 we could expect the return of 
the shad to the Potomac, Patuxent and other rivers where 
our operations were also conducted on a considerable scale, 
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we would look for a proportionate increase in the number of 
fish brought to and consumed in the city of Washington. 
Unfortunately for us, Washington is the only place where an 
accurate record of the fish product is kept. The Health Com- 
missioner of that city is required to inspect all marine pro- 
ducts and report the number examined. We have taken from 
his reports the numbers inspected during the same period, and 
there the increase is as noticeable as at the Head of the Bay. 
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We have additional testimony tending to prove that the in- 
crease of the supply of shad is the result of artificial propa- 
gation. By reference to our report of January, 1877, which 
recorded the shad hatching operations at the Head of the Bay, 
it will be noticed that a large number of fish were deposited 
in Swan Creek. During that season we were compelled to 
seek a locality in which there was a current sufficiently strong 
to afford to the eggs the necessary agitation and change of 
water. We, therefore, established one of the hatching stations 
on the creek just mentioned, as it offered the required condi- 
tions, and to that point transferred nightly the eggs taken on 
the flats. As soon as the fish were hatched they were depos- 
ited in the immediate vicinity of the hatching station. During 
last season, after an almost total absence of many years, adult 
shad appeared in this creek in such numbers as to attract sev- 
eral fishermen, whose labors were here amply rewarded. 

The fishermen who operated there last season report a pre- 
ponderance of small male or buck shad. 

We have not, hitherto, felt justified in promising to do more 
by artificial propagation than simply to arrest the alarming 
decrease in the yield of the fisheries of the State. But from 
the results already obtained we are now confident of our 
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ability to render our waters as productive of the most useful 
varieties of food-fishes as they have ever been. 

That we are daily becoming better fitted to realize this ex- 
pectation is evidenced by the marked increase in the number 
of fish produced at the headquarters of shad hatching opera- 


tions in Maryland. 
A reference to the tables giving the result of our efforts 


will show that we deposited in these waters during the spring 
of 1876, 2,724,000 young shad. Next season this number 
was increased to 2,134,800 ; in 1878 fo 8,285,000; and in 1879 
to 7,757,000. 

Since the inauguration by us of the new system of hatch- 
ing shad—which is independent of the necessity for a strong 
current, to obtain which we were often compelled to visit re- 
mote parts of the State—the yield has been steadily increas- 
ing, and now the means of hatching are such that the quantity 
produced is limited only by the number of trained experts 
available for collecting the eggs. In 1874, when the Fish 
Commission was organized in Maryland, there was not a single 
person in the State who had ever taken or artificially hatched 
shad eges, but there are to-day many men trained by the Com- 
mission in the manipulation of shad and other fishes who are 
as expert as any in the country. 

An account has already been given of the results of experi- 
ments by the Commission in the artificial propagation of smelt 
and herring, and we are now enabled to record our success in 
propagating, by similar means, another species, more import- 
ant, perhaps, than any of the fishes that have hitherto been 
the object of the care of fish culturists. We refer to the rock- 
fish (roccus lineatus). 

Our previous reports have called attention to the importance 
of this species, which we consider second to none of those 
frequenting our waters. We have also reported our constant 
but futile search for its spawning grounds, and for a ripe 
female of this fish. We are now, however, happy to record 
our success, not only in the search for the ripe fish, but in the 
discovery of the spawning grounds; and we have been reason 
ably successful in the manipulation of the eggs. 
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There is no fish in our waters whose decrease has been 
more marked than that of the Rock, and none which oceupies 
a more important place among the food-fishes. Though never 
seen in our markets in such numbers as the shad and herring, 
they are in season nearly the whole year, and to be procured 
almost daily in greater or less abundance in our principal 
fish depots. Thriving as well in the fresh waters of our riy- 
ers as in the salt water of the sea, or the brackish water of bays 
and inlets, they are found in almost all the tidal streams of 
the State. Toa large number of people, therefore, an abun- 
dant supply of them is to a greater extent, perhaps, than of 
any other fish, an important desideratum. 

On the organization of the Commission our first work was 
to investigate the waters of the State with a view to ascer- 
tain their capacities as well as their needs. In prosecuting 
these researches we were enabled to make a very large col- 
lection of specimens of the ichthyology of the State, and to 
discover the existence in our waters of many species that have 
never before been seen in them, and of others that were new 
even to the Atlantic coast. 

In our report of January, 1876, we published a descriptive 
list of the fishes of the State, to which list additions were 
made in two subsequent reports. We discovered, last year, 
the presence of a number of fish not included in any of the 
lists referred to, as they were not before known to visit our 
waters. 

After the investigations above mentioned, our labors were 
addressed to the task of supplying the deficiencies that were 
found to exist. 

In order to obtain information on certain important points, 
Col. Hughlett, one of the Commissioners for the State of 
Maryland, addressed circulars containing the necessary ques- 
tions to a large number of persons likely to be interested in 
the fisheries on the Eastern Shore. The answers, in full, to 
these questions received up to January Ist, 1880, are here- 
with transmitted, though we do not endorse the views con- 
tained in many of them. 

Most of the information sought in these interrogatories will 
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be furnished by the Census Bureau in preparing statistics, &c., 
for 1880. If, however, the items obtained from this source are 
not satisfactory and complete for the State of Maryland, we 
will issue during the ensuing season another series of ques- 
tions calculated, we trust, to elicit all necessary information. 

The following are the questions, as above stated, by Col. 
Hughlett: 


QUESTIONS. 


1. Have you ever engaged in fishing for a livelihood, and if 
so, for how many years ? 

2. In what waters do you usually fish ? 

3. Have you ever studied the habits of fish ? 

4. When do shad spawn in your waters, and are they more 
abundant before or after the spawning period ? 

5. Do you keep an account of the number of fish you catch 
during the season, of the temperature of the water and of the 
range of the winds? 

6.. How does the shad-fishing of this season compare with 
that of last year, and of the past few years? Please state 
what you consider the cause of the increase or the decrease, as 
the case may be. 

7. What kinds of fish do you catch in your river, and in 
what proportions? What fish do you consider best adapted 
to your waters ? 

8. Have you kept an account of the number or quantity of 
fish you have sold for several years past? If so, please state 
the proportions of rock, of shad, of herring, of taylors, of 
_perch, and of any other fish, and the ruling price of each kind 
on the shore. 

9. Have you ever caught a ripe female rock ? 

10. Which sex of the rock predominates, and in what 
ratio ? 

11. What are the size and weight of the largest you ever 
caught, and can you tell the average growth per year? 

12. Do the sexes differ in respect to shape, size and rate of 
growth ? 

13. Do you consider the rock too destructive to other varie- 
ties of fish to justify its artificial propagation. 
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N. E. Nicors, Haston, Maryland. 

1. Have fished at different periods for forty years. Have 
never fished for a livelihood. 

2. In the Great Choptank River. 

3. Have not. Have learned more from practical experi- 
ence than in any other way. 

4, Spawning commences in April, but greater part is done 
in May and early part cf June. Shad are most abundant 
from middle of April to first of May in our waters. 

5. Have kept account sometimes. Have not specially ob- 
served the temperature of the water, or the range of the winds. 

6. I think there has been a gradual decrease for several 
years, caused by the wholesale and destructive manner of 
fishing in the lower Choptank by the use of set and fyke nets, 
catching up the female shad before they reach their spawning 
grounds. 

7. Catch more shad, herring, rock and perch than any other 
kinds. Catch mostly shad and herring in the river named. 
Rock and perch are caught more or less throughout the season. 
I think the several species here named best adapted to the 
Choptank. 

8. Have not kept account of number caught. Shad gen- 
erally bring from ¢en to fifteen or twenty dollars per hundred, 
herring from seventy-five cents to one dollar on shore, and 
large rock say five cents per pound. 

9. Have caught ripe female rock in latter part of April 
and first of May. 

10. The male always predominates. 

11. The largest about seventy or eighty pounds. Know 
nothing of their growth per year; wish I did. 

12. The female rock is generally larger than the male, but 
they do not differ much in shape. Know nothing about the 
rate of growth. 

13. I think not. 


A. D. Sessions & Co., Baltimore, Maryland. 
1. Have fished fcr twenty-two years and have been con- 
nected with the fishing business for forty-eight years. 
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2. Chesapeake Bay, Patapsco River, Sassafras River, Sus- 
quehanna River, Bush, Gunpowder, Back, Chester, Magothy, 
Wye, Severn, South and West Choptank and Patuxent Rivers 
and numerous creeks. 

3. I have, but only in their season. 

4. In the month of May, and they are more Pa be- 
fore spawning than after. 

5. I have never kept such account. 

6. No conclusion can be arrived at yet, as it is too soon, in 
my opinion, to estimate the quantity. 

7. The permanent fish in our waters are mud-shad, rock, 
perch (white and yellow), pike, sun-fish, sturgeon, mullets, 
chub, eels and cat-fish. 

The transient fish are shad, herring, alewives, taylors, sheep- 
head, porgies, trout, spots, flounders and Spanish mackerel. 
The permanent fish are best adapted to our waters. Shad, 
herring, alewives, taylors and mackerel are caught in abun- 
dance during their season, but the other transient fish specified 
are taken in limited numbers. The supply of fish is being 
constantly exhausted. 

8. I have not kept such account. 

9. The female is generally the larger. Have never caught 
a ripe female rock. 

10. Male predominates. Don’t know, as I have never 
noticed. « 

11. Have caught rock weighing eighty-six pounds. I think 
a rock more than doubles its size every year. 


12. They are about the same. 
13. No. 


G. W. Jonrs, Baltimore City. 

Yes, for forty years. 

In Chesapeake Bay. 

I have studied the habits of fish. 

From 24th to 28th of April and up to 10th of June. 


5. Yes, the temperature of the water rises and falls, and the 
winds blow heavy and light. 
6. There is an increase in the shad this year. The people 
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who haul the channel catch and boil them for the purpose of 
making oil. 

ile sce white and velo perch, shad, herring, pike, mul- 
let, sun-fish, cat-fish, bream, shad, sturgeon, crocus, diamond- 
fish, sheepshead, taylors, horse-mackerel and black-fish. Oc- 
casionally we catch a salmon-trout, silver gar and drum. 
Rock and perch are the best adapted to our waters. 

8. About fifteen hundred bunches of rock, averaging ten 
pounds per bunch, and about 1,190 bunches of perch and 
other fish. About twenty six years ago I caught 4,586 bunches 
of rock at one haul. 

9. Yes. | 

10. Yes: 

11. I have caught rock of ninety pounds weight. A rock 
will grow about three or four inches in length per year, and 
will increase in weight about one pound. 

12. The female rock is the larger. 

Le. No. 


J: 2 ropp. 

I have for thirty-five years. 

Choptank river. 

I think I have. 

From the 10th to the 20th of May. 

I think the boats average trom 500 to 600. 

6. I don’t think there will be as many shad this season. I 
think the pound weirs are breaking up the fish in these waters. 
They catch the young fish as soon as they are born. 

7. Shad, herring, rotk, perch and cat-fish. 

8. From 500 to 1,000 per annum. Shad, ten cents to 
twenty cents each; rock, three cents to five cents each ; perch, 
from eighty cents to one dollar per hundred; herring, from 
seventy-five cents to one dollar per hundred. 

9. I have caught ripe female rock. 

10. I think the male rock is ripe any time in spring. A 
ripe female rock is not often caught. 

11. I have caught rock weighing from one to sixty-five 
pounds. | 
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12. I don’t think I do. 
13. No. 


R. S. Emory. 


About twenty years. 

an Chester Liver. 

I have not. 

In the month of May. They are most abundant about 
April 20th. 

5. I do not. 

6. Much less. Cannot state cause. Have known them to 
be as scarce in previous years and then rapidly increase. 

7. I. Rock, perch, white and yellow; cat-fish, mud-shad, 
shad, herring, crocus, taylors and mackerel. II. White and 
yellow perch principally. ILI. White and yellow perch, rock, 
shad and herring. 

8. I have not. 

9. I have not. 

10. I. The male largely predominates. II. It is. 

11. I. Fromsixty to seventy pounds. II. I do not. 

12. They differ in shape, the male being the longer. 

13. It is not. 
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Sortomon BrINSsFIELD. 


1. I have never followed fishing for a livelihood, but some- 
times angle for family use or for sport. 

2. In ae waters of Broad Creek. 

3. Have not. The taylors visit our waters for about six 
weeks every year during August and part of September. 
Rock are easily frightened and oes en away by the haul-seine. 

4. We have no lad: They do not spawn in our waters. 

5. Do not keep any account. In fact, may say I catch 
none, as there are none to catch, thanks to the haul-seines 
and other traps and modes of destruction. The haul-seine is 
by far the greatest enemy with which the fish have to contend, 
and should be abandoned absolutely. 

6. Know nothing about shad-fishing, as there are none of 
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that species in our waters. If there is a decrease (and such, 
I am informed, is the fact) it is due to the haul-seine. 

7. We catch (or rather, did catch some years since) rock, 
perch, crocus and taylors in their season, and sometimes 
trout and a few other varieties. We catch now a few tay- 
lors, the haul-seine not having destroyed all of that species, as 
they are migratory and not permanent in Maryland waters. 
I consider the rock, when protected, the best adapted to our 
waters, as it is native to them, and decidedly the best and most 
profitable food-fish. 

8. Do not sell fish, and am ignorant of the price of them, 
but know that the price rules higher each year as the fish be- 
come scarcer. 

9. Have made no observations worthy of note, and would 
not know a ripe female. 

10. If I judge rightly the male greatly predominates. 
Would not know a ripe one of either sex. 

11. On these points am ignorant.- During a part of last 
fall a large number of small rock, about a foot long, were in 
our waters. Some of them probably escaped the haul-seine, 
as I have seen a few caught this fall, and the average length 
was fifteen or sixteen inches, from which fact I judge they 
grow in length about three or four inches a year. 

12. As before remarked, the female of the same length is 
much broader, stouter and heavier than the male. Do not 
know about rate of growth. 

13. Not by any means. Think there is no doubt that 
the rock should be propagated in every possible way. They 
are certainly, in my opinion, the most valuable food-fish 
in our waters; but it is not only useless—it is simply 
absurd—to try to propagate them without protection. If 
the haul-seine is not speedily abolished the rock will, in 
avery short time, become extinct in our waters. There is 
no escape if the haul-seine is allowed to sweep our coves, 
creeks, rivers, &c., indiscriminately. They feed to some ex- 
tent on young fish, such as minnows, young alewives, &c., 
but I do not think them as destructive to young fish as the 
taylors are. 
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J. H. S. Husparp. 


1. Have been engaged in fishing and dealing in fish for 
about twenty-five years. 

2. In the Great Choptank River. 

8. Have closely observed the habits of fish for many years. 

4. Shad begin to spawn about the 25th of April and con- 
tinue until the Ist of June. They are rapidly diminishing. 

5. I keep an account of the catch, the temperature of the 
water and the range of the winds. The temperature of the 
water is from 30° to 50°. The best catch is made when the 
water is from 35° to 45° and the wind south, southwest, west 
and northwest. Fishing is poor in these waters when wind is 
from east or northeast. 

6. Shad are diminishing at the rate of one-tenth per year. 
We attribute the decrease to the very effectual blockade of 
the lower part of the Choptank River by weir or stake nets, 
which destroy many fish and turn many back that would come 
up but for these obstructions. 

7. We catch shad, herring, rock, perch, pike and cat-fish, of 
which three tenths are shad, one-tenth herring, and six-tenths 
rock, &e. The white cat-fish is a valuable fish and ought to 
be propagated, as like all other fish in our waters it is rapidly 
diminishing. 

8. Have kept an account of the fish sold since 1873. The 
eatch has diminished one-tenth per year up to the spring of 
1879. The herring are almost exterminated. Of the number 
caught three-tenths were shad, one-tenth herring and six- 
tenth were rock, perch, pike, cat-fish and other fish. I would 
call your attention to the importance of the earliest possible 
preparation for the propagation of herring. Twenty years 
ago the Eastern Shore rivers furnished enough of this fish to 
supply all that section of country, as well as Delaware, with 
salt food-fish, whereas in the spring of 1879 many people 
living along the Choptank could not get a fresh mess. The 
people of the Eastern Shore depend much on a supply of 
small bone bacon. 

9. I have closely observed rock-fish. Have obtained ripe 
female rock on but five occasions. 
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10. Have never seen a ripe female rock weighing less than 
fifteen or twenty pounds, and but five under twenty pounds. 
They were all small rock. The roe has the appearance of 
smelt. We catch at least nine male rock where we catch one 
female. 3 

11. The largest rock I have ever caught was five feet one 
inch long and weighed 923 pounds, and was in a spawning 
condition when caught. The increase in weight for the first 
year is from 23 to 3 pounds, the second year, 4 to 6 pounds, 
third year, 8 to 12 pounds, fourth year, 12 to 20 pounds, at 
which age they mature for propagation. 

12. All small rock have the same appearance until they 
attain the weight of 16 or 20 pounds; then nine-tenths of the 
catch of rock are females. How do you account for that ? 

13. I don’t think the rock-fish is destructive. They are 
river scavengers, and in cold weather move in immense schools, 
taking up useless little pests, such as minnows, mill-roach, 
sun-fish and other small fry that destroy the food of more 
delicate fish. In summer they scatter all over the river and 
feed on the accumulated pests. At the approach of frost they 
form schools and move to and fro in the water. 

N. B. I would call your attention to the protection of the 

-alewife. I think the law should prohibit the catching of them 
at all times when it could be avoided. They are fish that 
prey on the fish-leach, flea and fish-lice that inhabit the waters 
in large numbers, much to the annoyance of the fish. Their 
young are eaten by rock in large numbers. 


Lirrteron Smiru, of Wicomico County. 


1. I have for twenty-five years. 

2. In the Wicomico River. 

3. I have. 

4, They are more abundant about the last of April and the 
first of May than at any other time. 

5. I have not kept an account of the number of fish caught 
or temperature of the water. 

6. The catch of shad was larger this year than for several 
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years previous. I attribute the increase to the efforts of the 
Fish Commission. 

7. Shad, herring, rock, perch, pike, mullet, sun-fish, roach 
and cat-fish. Shad, herring, rock and perch are the principal 
fish caught in our river, and I think that they, with the black- 
bass, are best adapted to our waters. 

8. Ihave kept no account of the number of fish sold for 
several years, but think about one-eighth rock, three-eighths 
shad and the balance herring and _ perch. 

9. I have—I have. 

10. The male or stag rock is the more abundant. Very 
seldom caught a ripe female. 

11. Seventy-five pounds. I know nothing of their growth. 

12. They do. 

13. I think not. 


Anprew Arrey, Dorchester County. 


. I have for forty years. 

. Choptank River. 

. L have. 

. From 20th of April to same time in May. 
. I do not. 

6. Shad have been fewer for several years. I attribute de- 
crease to stake ponds. There have been more rock for the 
past two years than for the fifteen years previous. I attribute 
increase to the Fish Commission. 

7. Rock, perch, shad, herring and taylors mostly. Rock 
are best adapted to our waters. 

8. Mostly rock and perch. The prices vary according to: 
the markets. 

9. I have frequently seen ripe rock. 

10. There are a great many more male rock. 

11. Seventy-five pounds. Cannot tell growth, but they 
grow very fast. 

12. The female is short and thick; the male is long and 
slender. 

13. The rock is not destructive, and I deem it by all odds. 
B 
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the best fish to propagate here, because it is the strongest and 
hardiest species of fish in our waters. 


Epa@ar DaAsHIELL. 


1. For twenty years. 

2. Wicomico River. 

3. No. 

4. Shad spawn from May 15th to June 15th. 

5. The catch of shad is now seventy-five per cent. less than 
it was twenty years ago. 

6. I attribute the decrease to hauling seines during spawn- 
ing season and to the spawn being eaten up by eels. 

7. Shad, herring, rock, perch and taylors. Other fish 
might prosper if tried in our waters. 

8. No. f 

oN. 

10. Yes. (Mr. Dashiell, the gentleman who filled this up, 
says that he has frequently caught female rock with roe, but 
not ripe.) 

11. The largest was over eighty pounds. 

13. I don’t think rock are very destructive to other fish. 


Joun Witson, Landing Neck, Talbot County. 


1. I have fished for twenty-five years, more or less. 

2. Have fished in Miles River occasionally, but for the last 
fifteen years principally in the Choptank. 

3. I have to some extent. 

4, They usually spawn about the last of April or the first 
of May. Some not before the fifteenth of May. They are 
most abundant about the last of April. 

5. Have caught as many as 2,000 shad in one season, but 
for the last three years they have been scarce. Have kept no 
record of the temperature of the water, nor of the range of 
the wind, but have noticed that no fish are caught when the 
wind blows from the east. 

6. Last season was a very poor one—worse than for many 
years past. Nothing like as good as some years back. I at- 
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‘tribute the falling off to the setting of pound nets in the lower 
Choptank and to fishing after the ripe shad begin to spawn. 

7. I catch mostly shad. Perch and cat-fish are also caught. 

8. Have kept no account of number and kinds caught. 
Used to keep an account of what each boat caught five years 
ago. They averaged then 2,000 to a boat. Last season 
the average was not above 500 each. Last season shad were 
twenty-five cents a piece, three years ago they were ten cents. 

9. Have never caught a ripe female rock and have had no 
opportunity of observing the habits of rock-fish. 

10. Have had no experience with ripe rock, male or female. 

11. Sixty pounds. I know nothing of their growth. 

12. The female is short and thick, the male is long and 
slender, but fully as large as the female. 

13. I do not consider the rock a very destructive fish. It 
is one of the most profitable fish in our waters, as it can be 
caught in all seasons. It would be well to have our waters 
filled with them. 


ANDREW TOWERS. 


Ten years. 
Choptank River. 
Yes. 
From 1st to 10th of May. 
5. Sixteen hundred shad in thirty days; winds box the 
compass. 
6. A decrease. Cause 
7. Shad. 
8. Shad average 15 cents, herring average 75 cents, rock, 
5 cents per pound. 
o; Yes. 
10. The male predominates. 
11. Seventy pounds. 
12. Yes. 
13. No. 


Fe Oa Nar 


lake fishing in time of spawning. 
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Wiriiam Friercurr, Wicomico County. 


1. I have for thirty years. 

2. In the Wicomico River. 

3. I have. 

4, They are more abundant about the last of April and the- 
first of May than at any other time. 

5. I do not. 

6. The catch of shad was larger this year than for several 
years previous. I attribute the increase to the operations of 
the Fish Commission. 

7. Shad, herring, rock, perch, pike, mullet, sun-perch, roach 
or butter-head, and cat-fish. Shad, herring, rock and perch 
are the principal fish caught in our river, and I think that 
they, with the black bass, are best adapted to our waters. 

8. I have kept no account of fish sold, but think about 
one-eighth was rock, three-eighths shad, and the balance her- 
ring and small fish. 

9. T have. 

10: Lhave. It is a fact. 

11. Forty pounds. I know nothing of their growth. 

12. They differ in size. I know nothing of their growth. 

13. I think not. 


Levin Martone, Wicomico County. 


1. I have for twenty years. 

2. In the Wicomico River. 

3. I have. 

4, They are more abundant about the last of April and the 
first of May than at any other time. 

5. I do not. 

6. The catch of shad was larger this year than for several 
years previous. I attribute this increase to the work of the 
Fish Commission. 

7. Shad, herring, rock, perch, pike, mullet, roach and cat- 
fish. Shad, herring, rock and perch are the principal fish 
caught in our river, and I think that they, with the black 
bass, are best adapted to our waters. 
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8. I have kept no account of fish sold, but think about 
one-eighth rock, three-eighths shad, and the balance herring 
and small fish. 

9. I have. 

10. Ihave. It is a fact. 

11. Ninety-five pounds. I know nothing of their growth 
per year. 

12. I have noticed that the male rock is slenderer than the 
female. 

13. No. I think the rock can be successfully propagated 
in our waters. They feed on such fish as the roach or butter- 
head, and those of large size sometimes eat herring in spring. 
They come up our river twice a year, @. ¢., in the spring and 


fall. 


James Wixuis, Oxford, Talbot County, Md. 


1. Have fished for pleasure only, not for a livelihood, since 
1829. 

2. Tuckaho Creek, in Oxford, for the last twenty years. 

3. No. 

4, Usually spawn in March and up to June. 

5. Cannot answer this question, as the wind has often been 
known to “ box the compass” five or six times a day. 

6. None, compared to what it was in 1831. Still decreas- 
ing, owing to the large number of haul, float and set seines 
and wier nets. Unless the necessary steps are taken to pre- 
vent further destruction we will have no shad in five years. 

7. Rock, sturgeon, taylors, perch, sheeps-head, crocus, 
doutys-plenty, eels, thorny-backs, horse-mackerel, trout and 
pike. 

8. No. 

J22No: 

10. No. 

11. Twenty pounds. 

12. Male rock is thin-gutted; female rock is large-gutted. 

13. No. 


- 
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Joun Merepitu, Cambridge, Dorchester County, Md. 


1. I have for nearly thirty years. 

. Choptank and Transquakin Rivers. 

. A good deal. 

. They spawn in latter part of April and in May. 
. I do not. 

6. It has been better than last year or for several years 
past, but do not know to what to attribute it. 

7. Shad, herring, rock and perch mostly. Also trout, tay- 
lors, pike and crocus. The first four are best adapted to our 
waters. 

8. I have no account. 

9. I do not know that I have. 

10. I can hardly tell. 

11. Three and a half to four feet. Don’t know weight. 
12. Female is thick; male slender. 

13. I do not think so. 


Or HB © bo 


TirguMan H. Tuomas. 


1. For fourteen years. 

2. Choptank River. 

3. I have. 

4. From the 2d of May to the 20th. In greater numbers 
before they are ripe. 

5. No. From three to fifteen hundred. Temperature of 
water not known. Winds “ box the compass.” 

6. Decrease; caused by the river being blockaded, keeping 
the fish from schooling, and also by catching them in spawn- 
ing time. — 

7. Shad, herring, rock and cat-fish. 

8. No. From three to fifteen hundred. Price for shad, 
ten cents to twenty-five cents; herring, seventy-five cents per 
hundred; rock, four cents per pound. 

9. I don’t know that I ever caught a ripe female rock. 

10. I have caught numbers of ripe male rock. 

11. Sixty-two pounds. I[ don’t know how fast they grow 
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12. Sexes differ in respect to shape and size. Rate of 
growth not known. 
13. Hav’nt given the question any consideration. 


Joun W. Brown. 


1. Twenty years. 

2. Nanticoke River. 

8. Yes. 

4. Spawn about middle of May. More abundant before 
spawning season, say in April. 

5. Catch from five to six thousand herring. 

6. Better than for six or seven years. A hard winter is 
generally followed by a good fish season, as the fish that are 
kept back by the cold weather come in large numbers at the 
opening of the season. 

7. Herring, perch, shad and rock. Same quantity of perch, 
herring and shad—not more than two hundred rock. I con- 
sider cat-fish and perch best suited to our waters. 

9. I have seen rock spawn. 

10. Males predominate in ratio of five to one. 

11. Have caught a rock weighing fifty-five pounds. Can- 
not tell average growth per year. 


Rock Fisu—Roccus lineatus. 


Our long search for a ripe rock was rewarded by the cap- 
ture, by Dr. Capeheart, at the Scotch Hall Fishery, on the 
6th of May, of three large females of this species with ripe 
spawn. They were landed about four o’clock in the after- 
noon, and immediately reported to William Hamlin, one 
of the experts of the Shad-hatching Corps. He stripped 
them, and the eggs taken filled two large pails of about six 
gallons each. This Fishery was about three miles distant 
from the hatching station, and he was not provided with the 
proper means of preserving the eggs. During their impreg- 
nation the pans used in shad-spawning were filled, and it was 
necessary to transport the eggs from the Fishing-shore to the 
central station in an almost solid mass. Mr. Hamlin reports 
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the eggs, when first spawned, to be of a pale-green color, 
slightly larger than those of herring; but becoming, after im- 
pregnation, somewhat larger than shad eggs, and losing their 
color and opaqueness, being transparent and almost invisible, 
an oily globule alone arresting the attention. 

They were placed in the hatching vessels; some in the eyl- 
inders used for shad-hatching, some in the cones and others 
in floating boxes. While the eggs were being rinsed and 
manipulated, many hundreds of thousands of them were 
poured overboard at the wharf to which the steamer was 
moored. Quite a large number of them, however, apparently 
in good condition, were placed in the hatching vessels about 
midnight on the sixth. The following table shows the tem- 
perature of the air and water during the period covered by 
the hatching of these eggs: 
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On the morning offthe ninth almost all of the eggs were 
hatched, showing a much more rapid development than that 
of shad eggs under similar circumstances. 

After being hatched, the fish were found to be considerably 
smaller than shad, but with much larger umbilical sacs. So 
small, in fact, were they, that it was impossible to confine them 
by the wire cloth used in the propagation of shad. Most of 
those hatched made their escape through the meshes of the 
wire cloth. Several thousands were dipped out from the 
hatching vessels and placed in transporting cans, and many 
of them were carried to Washington and some to Baltimore. 
The last mentioned were placed in the running water at the 
hatching house in Druid Hill Park. Asa matter of experiment, 
several thousands of these young rock were placed in a tin 
pail on the deck of the steamer Lookout, and kept there with- 
out change of water. They were alive, and apparently healthy, 
ten days after being hatched. During-a considerable part of 
the time they were on deck and exposed to the rays of the 
sun. This experiment shows that young rock can be much 
more easily transported than young shad; and that, in its ear- 
liest stages at least, it isa very hardy fish. This is an im- 
portant consideration in view of the fact that, in order thor- 
oughly to stock the waters of the State, the limited area of 
the spawning grounds of the rock may render it necessary 
to procure the eggs and hatch the fish at some point remote 
from the waters intended to be stocked. 

The capture of these fish at so advanced a period in the 
season would seem to indicate that their spawning time is 
somewhat later than that of the shad. This may account for 
the failure, heretofore, to find ripe rock among those taken 
while fishing for shad and herring. 

The fishing season in Albemarle Sound usually ends about 
the Ist of May, but during last spring the fisheries owned by 
Dr. Capeheart were continued to a somewhat later date. The 
table giving the details of shad-hatching operations on pages — 
Xxx to xxx show that the spawning season of shad in Albe- 
marle Sound extends from the latter part of March to the first 
of May. We have not been able heretofore to find ripe shad 


XXVI 


later than the period last mentioned,jas the fisheries have 
closed on or before the Ist of May. Dr. Capeheart reports. 
the young rock as appearing in large numbers in the month. 
of August, in Salmon Creek, near the shad-hatching station. 
As the presence of large numbers of young rock has never 
been noticed in this locality before, it is probable that those 
referred to as appearing in the month of August were the 
product of the eggs obtained on the 6th of May, and artifici- 
ally hatched; for, as already stated, many hundreds of thous- 
ands of eggs were thrown overboard while rinsing and ma- 
nipulating them, and in addition, the vessels in which the rock 
were hatched were so constructed as to render their escape 
easy, as soon as they were freed from the eggs. It is matter 
of regret that the discovery of ripe rock—for which constant 
search had been made during six years—should have been 
so unexpected as to find us totally unprepared to make a 
thorough success of our experiments, or to observe the devel- 
opment of the eggs, with that care which their importance 
demands. We trust, however, that in the future we will 
have an opportunity of making a more careful study of this 
fish, and of hatching it on a scale sufficiently large to insure 
practical benefits therefrom. 


Suav—Alosa sapadissima. 


The success which attended the experiment of establishing 
a shad hatching station on Albemarle Sound during the pre- 
vious year caused Prof. Baird to desire a continuance of the 
work during last spring in North Carolina. Although our 
efforts to transfer the fish hatched at that point to Maryland 
waters had not proved successful, yet we deemed it of great 
importance to co-operate with Prof. Baird in this work, espec- 
ially as it was a portion of his programme to remove his entire 
equipment from Albemarle Sound, at the close of the season 
in that latitude, to the Head of the Bay, and continue in Mary- 
land waters the work of shad hatching. We did not propose 
to attempt the removal of the fish from that point to our own 
streams. Our object in desiring to assist the United States: 
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Commissioner in effecting a large southern distribution from 
the fish produced in North Carolina was to enable him to de- 
vote to the stocking of our own waters a larger proportion of 
the fish obtained in Maryland than we could otherwise have 
secured. We, therefore, very readily contributed the use of 
the steamer Lookout and the apparatus arranged on her deck 
(described in a previous report); and we also transferred the 
trained men who were in the employ of the Maryland Com- 
mission, the U. S. Commissioner defraying their expenses 
and paying their wages during the shad-hatching season. 

As the equipment referred to was a modification of that 
hitherto used, we give a representation of it in the frontis- 
piece of this report. 

Notwithstanding the fact that the main object in our co- 
operation with the United States Commissioner was to enable 
him to devote a larger percentage of fish produced in Mary- 
land waters to stocking our own streams than would other- 
wise have been possible, yet as the United States Commission 
was willing to turn over to us what fish we wished for Mary- 
land waters, we secured two shipments of about 300,000 
each, which we endeavored to transfer to the waters of the 
Eastern Shore by steamer from Norfolk. The steamer Look- 
out being fully engaged in producing the fish, we communi- 
cated with His Excellency, Governor Carroll, presiding over 
the Board of State Fishery Force, and obtained from him the 
detail of the steamer Lelia, which proceeded to Norfolk for 
the purpose of transferring these fish, arriving there on the 
6th day of May. We had hoped to secure the services of 
the Lelia immediately after the close of the oyster season, but 
from some cause she was delayed until the above-mentioned 
date; and unfortunately, upon the very day of her arrival at 
Norfolk, a violent easterly storm set in and continued for 
nearly a week. The young fish placed in charge of Mr. 
Thomas Hughlett, Jr., on board the Lelia, and although 
no effort was spared by this young gentleman to keep 
them in good condition, they all died before the weather 
permitted the steamer to leave port. It affords us pleas- 
ure to give the testimony contained in letters received 
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from Captain Travers, commanding the steamer, and Colonel 
Hines, the former commander, who was on board, testifying 
to the faithful discharge of duty by Mr. Hughlett. 


BaxtimoreE, May 15, 1879. 
T. B. Frereuson, Esa. 


Dear Sir: I was on the steamer Lelia last week when she 
was down the bay for the purpose of carrying your young shad 
to the Eastern Shore rivers. 

The weather was exceedingly rough from the time we 
reached Norfolk until Monday last, and though Mr. Hugh- 
lett took every pains and care of the young fish sent him, 
they died before Sunday. 

I looked into the cans when they were first received at Nor- 
folk, and found some dead ones, but though he regularly 
every second hour, night and day, carefully drew from the 
cans about two gallons of water and supplied a like fresh 
amount from the steamer’s tanks, attending to it himself, 
trusting to no one to do it, they, after the run from Norfolk 
to Fortress Monroe, when we had to harbor on account of the 
heavy sea, began to die very rapidly. 

This trip of Mr. Hughlett was, he told me, the first he had 
taken with young fish, and I have written this letter that you 
might understand that the failure to get the fish to their des- 
tination was due in no way either to him or Captain Travers, 
who gave him every assistance in his power, but to the weather 
and causes beyond the control of man. 

Respectfully yours, Jesse K. Hryes. 


T. B. Fereuson. Norrotr, Va. 
Dear Sir: Yours of the 7th, and also nine tins of young 
shad, came to hand in due time. I can only say, as soon 
as we could procure sufficient water for the fish we pro- 
ceeded on our voyage to Crisfield. When we got as far as 
Fortress Monroe we found the wind and sea too much for 
such a ship as the Lelia, and went into Old Point and re- 
mained until the morning; and Mr. Hughlett, finding his 
fish over two-thirds dead, and no prospect of us being able to 
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cross the bay, he concluded to return to this place and await 
afresh supply. Should the weather continue boisterous we 
will not be able to render you the assistance that I much de- 
sire to do. Yours truly, Samurt M. Travers. 


No other attempts were made to transfer the fish from the 
Nortn Carolina Hatching Station to Maryland waters during 
the season, as we deemed it best for the interests of the State 
to postpone the acceptance of any aid which the United States 
Commission might be disposed to render us until the opening 
of our season, and the removal of operations to the “ Head of 
the Bay.” 

Although our efforts during these two years to remove the 
fish from this station, where they are produced in such large 
numbers, resulted in comparative failure, we have gained 
most valuable experience, and have devised apparatus in which 
the fish can be readily transferred when it becomes necessary 
to repeat the attempt. 

We deem it proper to call your attention to the following 
table (which the courtesy of the United States Commissioner 
enables us to produce) showing in detail the shad-hatching 
operations conducted on Albemarle Sound, as the services of 
the steamer Lookout and the apparatus contributed, as well 
as the detail of the men above-mentioned, have in a great. 
measure identified the Maryland Commission with this im- 
portant work: 
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The U. S. Commissioner determined to rely entirely on the 
apparatus taken down by the Lookout for perfecting the eggs 
gathered at the North Carolina station. We, therefore, re- 
tained in Maryland waters, the barges which had been used in 
the shad-hatching operations, as we thus insured their being 
available at the opening of the spawning season at Havre de- 
Grace. They were anchored in the position held by them in 
previous years, in Spesutie Narrows; and on board was placed 
a portion of the hatching corps, with instructions to examine 
the fish daily taken by the’haul seines and gill-nets and re- 
port the arrival of the,first spawning fish. The first ripe fe- 
male was secured on the 3rd of May. 

From this time the corps continued the examination of the 
seines on Spesutie Island and some of the floating batteries on 
the Flats. They also examined nightly the shad taken with 
the gill-nets. Although the number of ripe fish varied each 
night, they increased gradually until about the 23rd of the 
month. 

From this period up to the end of May the operators were 
more successful than at any other time. 

An examination of the table will show that the temperature 
of the water varied from 68° to 72°; and during this period 
the number of eggs secured, each night, was over half a 
million. 

Near the end of May a second barge, fitted with the ma- 
chinery which had been used in Albemarle Sound, was ready 
for work; and, with a portion of the corps, was placed in 
charge of Mr. John S. Saunders, who had conducted the ope- 
rations in North Carolina. This second machinery-barge 
was anchored in the channel, near the Old Bay-fishery, and 
the operators attached to it were instructed to examine the 
fish taken by the gillers in this inner channel and on the 
upper portions of the Flats. 

The machinery-barge, which had been successfully worked 
the year previous, was kept in Spesutie Narrows, in the old 
quarters, and was placed in charge of Mr. F. N. Clark, an 
experienced fish culturist. The details of the operations at 
these two stations will be found in the accompanying tables. 
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The work of collecting the eggs and hatching them out was 
' continued with great success until the 10th of June, when 
the fishing in Maryland waters ceases by limitation of law. 
During the forty-five days in which the work was conducted 
by Mr. Clark, the foree under his direction examined num- 
bers of shad, finding about 503 ripe females, from which 
they secured 11,015,000 eggs. Over 9,515,000 fish were pro- 
duced from these eggs, and were either deposited in the local 
streams or shipped to other waters. 

In the period of thirleen days consumed in similar work 
by the corps on machinery-barge No. 2, under Mr. John 
S. Saunders, of Baltimore, the men examined 4,859 shad, 
and found 112 ripe females. From these fish, by using 
the milt from 119 males, they obtained 1,900,000 eggs, 
hatching out 1,252,000 young fish, most of which were placed 
in local waters. ‘The tables accompanying this report show 
in detail the work at the three stations. 

On the 4th of May all the eggs secured before the close of 
the fishing season at Havre de Grace were hatched out, 
and the machinery and equipment towed to Baltimore har- 
bor and stored. The estimates of eggs and fish were based 
on the supposition that a healthy ripe shad would produce 
20,000 eggs. During the season Mr. Clark studied the sub- 
ject with care. Having counted the number of eggs that 
would cover a square inch of space, and calculating there- 
from the total yield of several good fish, he found that the 
average would be nearer 30,000 than 20,000. It has, how- 
ever, been the custom with the Maryland Commission to take 
the last-mentioned number as the basis of calculation. 

From an examination of the reports of the New York Com- 
missioners, we find that they estimate the yield of shad on 
the Hudson River at a much higher figure. 

Of the fish produced at Havre de Grace, 7,757,000 were 
deposited in the waters of Maryland. 
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RemarkKs.—Sent to Havre de Grace by Quinn 100,000; sent to Havre de Grace 


for Kumlein 50,000; station moved to Havre de Grace with 400,000 
* eggs on hand. 


Total 550,000. 
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RECORD OF SHAD HATCHING OPERATIONS conducted at Old Bay Fishery, near Hm 
United States and Maryland 4 
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*One boat getting 12 female and no male, which accounts for proportion of eggs 10 fish spawt 
{Proportion of eggs to ripe fish caused by males being found by one boat and females in othe 
tMcst of eggs badly impregnated in about 90,000 thought to be good. 
2Female fish found in one boat and only one male to impregnate eggs. 
{Eggs badly impregnated. 
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race, Md., on the Machinery Barge No. 2, from May 30, 1879, to June 13, 1879, on account of 
imissions, by John 8. Saunders. 
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A careful examination of these tables will show that mucl» 
the larger proportion of ripe females was found among those: 
taken by the gill-nets at the close of the season. This per- 
centage may seem small, when we remember that for pur- 
poses of reproduction alone these migratory fish ascend 
the rivers. An explanation, however, of the comparatively 
insignificant numbers of ripe females taken is offered by 
the fact that the fish are not considered ripe or useful to 
the fish culturist until they are in the act of spawning or the 
eggs ready to run freely from them. A very large number of 
fish caught bear evidence of being near this state. These facts 
would seem to indicate that the work of hatching shad success- 
fully and on a larger scale would be greatly facilitated by keep- 
ing over for a few days, until they become quite ripe, the fish 
taken just before they are ready to spawn. This plan has 
been pursued with several varieties of fish, notably with the 
salmon, which is taken in the spring of the year by pound 
nets in Penobscot Bay, and transferred thence to fresh water 
ponds some miles distant, and retained in these until the fall, 
by which time the eggs are in a proper state of development. 
The great difficulty with which we have to contend in this 
treatment of shad consists in the fact that they are so ex- 
tremely delicate, their scales being easily knocked off, caus- 
ing disease and death. We have suggested in a previous 
report the plan of penning the fish by such methods as are 
used for keeping white fish on Detroit River. In our first 
report we gave an account of the manner in which the fishing 
is conducted in the above-named river, and urged our fisher- 
men to adopt the plan pursued with the white fish. Num- 
bers of shad could be held over and sent to market from 
time to time. This plan we strongly recommended for 
the “floating batteries” operated at the “ Head of the Bay,” 
as enclosures for keeping the fish could be most success- 
fully used in connection with these batteries. Should we 
succeed in inducing one of the battery owners at Havre de 
Grace to provide this attachment, we are sure it would en- 
able us to secure a much larger number of spawning fish each 
year. 


XLi 


The following table shows that deposits of this fish have 
been made in almost every stream of the Eastern Shore, and 
in the principal streams of the Western Shore. The distribu- 
tion to the Eastern Shore was under the personal direction 
and supervision of Col. Thomas Hughlett, one of the Com- 
missioners of Fisheries. 

In making this distribution, on the Western Shore we trans- 
ferred 200,00¢ to the upper waters of the Potomac, near the 
Point of Rocks. Each season we have deposited a large 
number of them in the headwaters of this river, from Pied- 
mont down to the Falls. 

These fish will, doubtless, go down to the ocean; and upon 
returning as adult fish, for the purpose of reproduction, will 
make strenuous efforts to pass the Great Falls and other ob- 
structions in the Potomac River. If proper artificial means 
are provided for their ascent, we are confident that, in a few 
years, shad and other migratory fish will be found in abund- 
ance, even as far as the headwaters of this stream. We pro- 
pose to pursue, during the coming year, the same plan with 
the herring and rock, should they be hatched out in large 
numbers. 

Two hundred thousand young shad were turned over to the 
Commissioners of Fisheries of Pennsylvania, and by them 
placed in the upper waters of the Susquehanna. We hoped, 
by such means, to induce the fish to ascend that stream and 
thereby extend their spawning grounds—a result which would 
not only greatly benefit the people living in the country drained 
by the upper portions of the river mentioned, but would also 
increase the number of fish captured by our own citizens in 
the vicinity of Havre de Grace. 
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Broox Trovur— (Salvelinus fontinalis). 


In the Fall we contracted with the proprietors of the Lud- 
low Trout farm in Pennsylvania for one hundred thousand 
egos of the brook trout. These were received on the thirtieth 
of November, 1878. Shortly after they were placed in the 
hatching-house in Druid Hill Park the eggs commenced to 
hatch. The fish were sufficiently advanced to be ready for 
issue by the nineteenth of I*ebruary, when, in accordance with 
the usual custom, the distribution commenced. The accom- 
panying tables show the details. 

As there was an unusual mortality with the eggs, and with the 
young fish soon after they left the shell, only forty-seven thous- 
and were delivered to the applicants. Quite a number of fish 
were kept, as usual, for experimental purposes. It was very 
important that we should thoroughly test, the capacities of 
the limited ponds adjacent to the hatching-house for keeping 
this variety of fish during the summer months, as it is neces- 
sary that we should raise a sufficient number of fish to fur- 
nish breeders enough to produce eggs adequate to supply the 
increasing demands for trout. The necessity for purchasing 
eggs from other establishments has been a considerable drain 
on the resources of the Commission. 

If we can keep in a healthy condition a few hundred adult 
breeding fish in our own ponds, we could, without any addi- 
tional expense, secure a large number of eggs for distribution 
each season. As a large proportion of the water used to 
supply the trout-ponds in Druid Hill Park is derived di- 
rectly from the high service reservoir, it is liable to consider- 
able elevation of temperature during the hot summer months, 
and this heat has been quite disastrous to our efforts hitherto. 

If we cannot secure sufficient quantity of water at low tem- 
perature to enable us safely to keep the fish of this family in 
the ponds at Druid Hill Park, it will be necessary for us to 
secure another site where we can control an ample supply of 
colder water. During the winter months the water is all that 
can be desired, and we have been most successful at the 
hatching-house in perfecting the eggs and caring for the young 
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fish up to the time when it becomes necessary to transfer 
them to the waters for which they are intended. While 
hatching the eggs of the California salmon in hastily prepared 
apparatus in the headwaters of the Potomac, we secured a 
number of adult trout which have been placed in the ponds 
of Druid Hill Park. We hope to be more successful with 
these. Mr. Alexander Kent, in 1873, captured in the same lo- 
eality a large number of trout, and successfully transferred 
them to ponds which he had prepared for their reception in 
Green Spring Valley. They soon became completely domes- 
ticated, and for some time Mr. Kent was quite successful in 
their propagation. Although this year’s distribution was very 
much smaller than that of the previous years, yet many local- 
ities were reached and quite a number of applications were 
filled, which could not be met in the distribution of the year 
previous. As in several localities the introduction of brook 
trout is quite a doubtful experiment, we have decided to 
await the results of these experiments before making further 
expenditures. 


Lanp-Lockep Satmon—(Salmo salar sebago.) 


Our limited experiments in preceding years have demon- 
strated the capacity of the land-locked salmon to live in 
warmer waters than can be endured by the other varieties of 
the salmon family. As the land-locked salmon grow more 
rapidly and attain under ordinary circumstances a greater size 
than the brook trout, and as our experiments indicate that they 
are a hardier fish we have determined to devote more attention 
to their introduction. During the year we secured from the 
eggs presented to the commission by the United States commis- 
sioner twenty-six thousand five hundred, which were distrib- 
uted as will appear in the accompanying table: 
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Carirornta Satmon—(Salmo guinnat.) 


We have in our previous reports given the reasons which 
induced us to devote ourselves assiduously to the establishment 
of this most valuable fish in Maryland waters. 

The distribution of fish obtained from the eggs presented 
by the U. 8. Commissioner in the fall of 1878 was not com- 
pleted on the first of January, and therefore not detailed in 
our report of that date. In accordance with our understand- 
ing with the U. S. Commissioner, we sent some of the salmon 
hatched for him at the Druid Hill Hatching-House to southern 
waters. These transfers were in charge of the men in the 
employ of the Maryland Commission, but the expenses were 
paid by the U.S. Commission. The details of this distribu- 
tion will be found in the subsequent table. 

The remaining young fish, amounting in all to 62,236, were 
disposed of in the early portion of the year. These were con- 
siderably larger than those usually sent out from the hatching- 
house, as they had been fed for a considerable time. In this. 
manner, by depositing the fish not only as soon as the um- 
bilical sac is absorbed, but by keeping and feeding them 
some time before they are deposited in the stream for which 
they are intended, and after they have attained considerable 
size, we have endeavored to insure the survival of a snfficient 
number to make their presence felt when they returned as. 
adults from the sea. 

The total distribution of California salmon in Maryland 
waters during the year 1879 amounted to 315,236, making an 
ageregate deposit of 2,532,140 young fish in the rivers of Ma- 
ryland since the organization of the Commission. Experience 
has shown that the salmon do not attain their growth or re- 
turn from the ocean for the purpose of spawning before the 
fourth or fifth year. We have therefore not looked for any 
results from these deposits up to this time, but we should com- 
mence to receive the benefits of their return in the course of 
the next year orso. Should these experiments prove suc- 
eessful, this fish, which enters so largely into the productive 
value of the rivers flowing into the Pacific, will be a most val-. 
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uable acquisition to our fish-food. The fact that this fish is 
found in waters very much warmer than those inhabited by 
their cousins in the Atlantic, induced us to devote our ener- 
gies more particularly to them. But the return of the Penob- 
scot salmon in the Delaware Liver, and the capture of a large 
Penobscot salmon near Spesutie Island, has given us more 
confidence in the adaptability of Maryland waters to the Eas- 
tern varicty. 

Hitherto we have hatched all of. the eggs of the salmon 
family in the hatching-house at Druid Hill Park. When the 
young fish were sufficiently advanced to warrant their distri- 
bution, they were transferred to the upper waters of the 
streams of the State, and in the distributions we have endeav- 
ored to reach points as high up the streams as practicable, 
where the water was colder and more likely to fill the re- 
quirements of the young fish. These transfers were attended 
with considerable labor and difficulty, and sometimes with 
some loss of fish. We therefore deemed it of sufficient im- 
portance to establish a temporary station at the head waters 
of the Potomac, where the fish intended for that stream could 
be hatched and turned loose in the river adjacent to the hatch- 
ing-station. By this method we would avoid the necessity of 
moving the fish and endangering their safety. Accordingly, 
on the arrival of 500,000 eggs issued to the Maryland Com- 
mission by the U. S. Commissioner, we transferred 200,000 of 
them to the upper waters of the Potomac, in Garrett County, 
where we improvised a temporary hatching-station. The locality 
selected was on a farm belonging to Judge Dobbin, known as 
Kitzmiller’s farm, on the north branch of the Potomac, several 
miles above Fort Pendleton. A pool immediately below a 
fall of about four feet in the river was selected. In this pool 
were placed a nunber of floating barges, in which trays con- 
taining the eggs were deposited. The water from above the 
falls was led to these barges by a trough properly protected 
by wire grating which discharged the water on the top of 
barges, the latter being provided with wire bottoms so that the 
water passed through the trays and out at the bottom. The 
trough and barges were so arranged that they would rise or 
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fall with the water in the river. In this manner we thor- 
oughly guarded against any disaster from freshets or a sudden 
fall of the river. An examination of the accompanying table 
will show how successful the experiment was, and how small 
the daily losses of eggs. The experiment demonstrated how 
practical it is to hatch the eggs and care for the fish until the 
sac is absorbed without the expensive adjunct of an elaborate 
hatching-house. With the experiences of this season we are 
convinced that the most effectual means of stocking streams, 
with fish not easily accessible by rail and wagon, is to pursue 
methods similar to those above described. It is entirely prac- 
ticable with an equipment which can readily be carried in a 
wagon to organize a hatching-station where pure and whole 
some water can be found, almost as quickly as a tent can be 
pitched, and that, too, on a scale suthicient to provide for a 
half million trout eggs. It will be observed that those fish 
kept in the warmer waters of Druid Hill Park were hatched 
and ready for distribution by the twenty-sixth of November, 
about the time the eggs which were hatching in the upper 
waters of the Potomac were freed from the shell, showing a 
retardation of about one month by the employment of the 
cold mountain water. When the development proceeds slowly, 
the young fish are more vigorous than those from rapidly 
hatched eggs. These experiments would indicate that better 
results would hereafter be obtained by seeking those localities 
with colder water. All of the fish obtained from the 230,000 
eggs transferred to the hatching-station in the north branch 
of the Potomac were turned loose in the river. The details 
of the distribution obtained from 300,000 eggs retained at the 
Druid Hill Hatching-House will be found in the accompany- 
ing table. 

The table showing the average temperature of air and 
water at Druid Hill Park for each month during the year, 
and the summary of the monthly loss and distribution of fish 
will also be found. 
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RECORD OF CALIFORNIA SALMON HATCHING OPERATIONS conducted at 
Ociober 15, 1879, to November 26, 1879, on accvunt of Maryland 


SSS SS SSS = Se oe = = = a = ——— 


WIND. 
Temperature | | _ Temperature ; 
eon Surface Water. 
Direction. Intensity. 
Darter. Rahde | = meee ree | . 
na sca | 
os Pet | st = s = 4 ; 
Sie ohaledohog) loko | a 
4 nr Ay =i | o ; Px | < | fo] am | < i} oa 
=) i i) ite) | NH =) inten) rt | =) So m (Jeo J 
"aah ae ric raat ‘Di oeel etal ean v, |) er 
Otis. Ih.) 79,762) |. 02.) Gr 8 levees tee (eee Sel ee iS nee wale .| Calm, 
Oct. 16:.|'48 ;'80 | 64} 54) 59°) 60 J... S.W. 8 W. GeCalme Light. Light. 
Oct. 17..| 47 | 58 | 63 | 53] 56 | 53 | N. W. | N.W. |N.W. | Light. | Light. | Lights 
Oct. 18..| 59 | 59 | GO | 57 | 59 | 59 NW. | N.W. | NOW. | Calm. | Light. | Light, 
Oct. 19.) 47) 48 |. 46 | 54'| 3°) 63 | NIE. | N.E N. W. | Light. | Light. | Strong 
CHAO SA Chl A740) | ATG Boe. ce -N.W. | N.W. | Calm. | Fresh, | Fresh. 
Oct. 21..| 41 | 50 | 49 | 435 | 48) 47 /N.E. 'N.E. | N.W. | Light. | Light. | Light 
Oct. 22..! 40 | 55 | 58 | 45 | 48 | 50 |) N.W. |N.W. | N.W. | Light. | Light. } Light. 
Oct. 23..| 54 | 52 ait Ole Ol 130. IN. Wie. . N. | Fresh. | Fresh. | Fresh. 
Oct.24).| 35 | 86 | 33) 48) 42°) 41 |N.E. | N. N. Fresh, | Strong. | Strong 
Oct. 25..| 22 | 42 | 36 | 35 | 38.1 39 | N.W. | N.W. |N.W. | Light. | Light. | Light 
Oct. 26 .| 19 | 45 | 41 | 83 | 86 | 39 | N.W. |N.W. | N. W. | Light. Bishi iar 
Oct. 27..| 32 | 50 | 45! 35 | 40 | 41'N.W. |S. W. |S. W. | Light | Light. | Light, 
Oct. 28..| 45 | 46 | 48 | 41 , 42 | 42 | N.W. | N.W. | N. W.. | Strong. | Strong. | Strong 
Oct. 29. | 39 | GO | 50 | 40 | 44 | 45 | N. W.. | N W. | N. W. | Strong. | Strong. | Strong 
Oct. 30..| 46 | 55 | 42 | 44 | 43 | 40 | N. W. |N.W. | N. W. | Strong. | Strong | Lights 
Oct. 31.) 35 | 44 | 82 | 86 | 42 | 88. | N.W. | N.W. | N. W. | Strong: | Strong. | Light: 
Nov. 1..| 80 | 86 | 82 1-84 | 35 | 34 | N. W. | N.W. | N. W. | Light. | Strong); Strong 
Nov. 2../°20 | 34,| 35 | 32 | 84 | 85 |N.W. 'N.W. |S.E. | Light. Light’) |) Strong 
Nov. 3..| 22 | 23 | 22 | 33 | 33 | 83 |N.E. |N.E. | N.E. | Strong. | Strong: | Strong 
Nov. 4.0). 21 25) | °24. 831-881 88) We NWN, Wir Ss hromee Strong. | Strong 
Nov. 5..| 13 | 85 | 34 | 32 | 33 | 33) N.W. |N.E. |N.E. | Strong. | Strong. | Lights 
Nov. 6..| 3 35 Sd!) ioe [ee a sowoes el lose Ws Sn iiZe Light. Lieht. | Light. 
Nov. 7..| 35 | 42 | 37) 38 | 83 | 88 |N.W. | N.W. | N.W. | Light. | Light. | Light. 
Nov. 8..| 36 | 43 | 42 | 33 | 34 | 84-1 INOW. 35S: W. S) WwW: Light, | Light. | Light. | 
Noved,.047 | G1 | G4) 37°) 49 ) 41). oe... N. W. |N. W. |.Calm. | Light. | Light? 
Now WOW p4) 1)... ce (LEI are, cll reuse iteaN oe MVGe tlitestchic ie tafe ntpets, hey ees Light. @iopamen showelepen = 
Nov. 18.| From Nov. 10th to Nov. 18th, the number of dead eggs was.........--.... Je 
Nov. 26.| The total number of dead eggs from Noy. 18th to the 26th, when all were ‘hatche 


the river, Was..... 0. mtctecohalatavera/<vel wane \ehe terete tele aleisnelekals Ropu Barina 


4 


The number of eggs were estimated to be 200,000. The weather becoming very cold, 
their protection, it was deemed advisable to put 50,000 of the eggs, which were abou 
protected places as hatched. 
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Judges Dobbin's farm, Garrett County, on the North Branch of the Potomac River, from 
sh Commission, by Wm. Hamlen and Wm. P. Sauerhoff. 
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CoNDITION or Sky. 


3 REMARKS. 
4 
Bk |e 
Oy 5 
a © A 
— ———S | — ——————_ —————_— —$>$-$—$__—$—— 
7 ee eee BGA i Tateisewes Eggs received at 1.30 P. M. 
loudy.| Clear | Clear. 760 [ished laying out the eggs. 
loudy. | Cloudy. | Cloudy. | 5,280 t 040 dead eggs found on unpacking. Rain 2 P.M. Fin- 
loudy. | Cloudy. | Cloudy. 457| River raised 4 inch. 
loudy.; Cloudy. | Clear. 320| Rain stopped 1.80 P. M. 
Clear | Clear. 314 
loudy. | Cloudy. | Cloudy. 298| Rain? A.M. Stopped 5.30 P. M. 
Clear. | Clear. 233) River raised 14 inches. 


loudy. Cloudy. | Cloudy. 288) Rain 6.45 A. M. Stopped 4.80 P. M. 
Moudy. | Cloudy. | Cloudy. 915) River fell 2 inches. Snow 7.30 A.M. Stopped 3.10 P. M. 


Clear. | Clear. 183} Ice on river. 
Clear. | Clear. 117} Had to break ice on hatching box so as to get the trays out 
loudy. | Cloudy. | Cloudy. 194 to pick over the eggs. 
Cloudy. | Cloudy. | Cloudy. 181; Rain3.15 A M. HWuil9 A.M. Snow10 A.M. Cleared up 
Clear. | Clear. 164 3.20 P. M. 
Jloudy. | Clear.” | Clear. 149 


Cloudy.| Clear. | Clear. | 137/ 

Clear. | Clear. | Clear. | 127 , 

Clear. | Cloudy.| Cloudy.|...... Eggs not picked on account of ice. Snow 6.15 P. M. 

Cloudy. | Clouly. | Cloudy. |...... Eges not picked on ace’t of ice. Stopped snowing 6.30 P.M. 

Cloudy. Cloudy. |} Cloudy. |...... Eggs not picked on acc’t of ice. Jev on river 1} in thick. 

Cloudy. | Cloudy. | Cloudy.|...... | Eges not picked on ace’t of ice. Snow and hail 7.15 P.M. 

| . Cloudy. | Cloudy. | 42, Stopped snowing 3 A M. Snow and rain from 7 A. M. until 
| Clear. | Clear. 58 River raised 8 in at 6 A. M.,12in. at 11 A. M. [6.30 P. M. 


. Cloudy. | Cloudy. 546, River fell 4in. 6 A. M. 
Cloudy. | Cloudy. 161. River fell 3 in. 6 A. M. 
NOW. 0 oc os c0. Freres states | fa 200) ora:| River fell 2 in. 6 A. M. 


Yee he afole eile c.awisece.s 609 From Nov. 19th to Noy. 18th the number of fish turned out 
was 76,800. 


he location of the tent exposed, and the men not provided with the necessary appliances for 
hatching, into the stream. The young fish and the balance of the eggs were liberated in 
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Carp—(Cyprinus carpio.) 


In our previous reports we have recorded the successful 
importation of the German carp. We are now able to present 
some of the good results therefrom. The fish left in our care 
by the U. S. Commissioner, as stated in our report, January, 
1879, were not placed in the ponds constructed for their recep- 
tion until late in the spring. It was not thought advisable 
to draw the water from but one of these ponds in the fall, but 
from the one drawn we secured about 7,000 young fish for 
distribution. This fish is especially adapted for small ponds, 
and is essentially a domestic fish, we were desirous, therefore, 
to issue them in small numbers and to those wishing to culti- 
vate them in artificial ponds. We deemed it advisable to 
notify the people of the State, through the principal papers, 
that upon application at the Druid Hill Hatching House, ten 
pairs of this fish would be given to every person desiring to 
stock a pond within the limits of the State. The carp is ex- 
ceedingly prolific, one of four or five pounds weight produc- 
ing from 400,000 to 500,000 eggs. One of double the weight 
mentioned would yield at least 1,500,000 eggs, the number 
allowed for stocking a pond was, therefore, considered ample, 
their offspring would soon be numerous enough to stock a 
considerable lake. 

Under this system of distribution seventy-five persons have 
been supplied up to this time. 

The demand for carp not being as great as was anticipated 
—our people evidently not appreciating its great value as a 
food-fish, and one eminently qualified for domestic purposes, 
we arranged with the U. S. Commissioner to supply him with 
3500 for present distribution. That number was, accord- 
ingly, turned over to his messengers, with the understanding 
that in return for them the State of Maryland was to receive 
other fish when the National Carp Ponds at Washington were 
drawn. As the fish in the Washington ponds are of the leather 
carp variety, which is greatly superior to the scale-carp—of 
which the greater part of those in Druid Hill Park consist—we 
hope to be able in the spring to distribute the more valuable 
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species. In order to familiarize our citizens with this fish— 
which is almost unknown in this country—and enable them 
to appreciate its full value, we give a detailed description of it, 
and acut representing a “leather-carp.” Weare indebted to the 
American Agriculturalist, whose editor was furnished with a 
drawing of one of the leather carp from our National Ponds. 
The electrotype is a reproduction from the illustration given 
in the January number of that periodical. The carp has 


been known for centuries in most of the countries of Europe, 
but has been chiefly cultivated in Germany and Austria. 
In England and France, although well known, it has not been 
bred with the care bestowed in the last mentioned countries, 
where it has attained considerable excellence, and where sey- 
eral varieties of it are to be found, viz: the scale-carp, which 
strongly resembles the original form, imported from Asia cen- 
turies ago; the mérror-carp, which is almost destitute of scales, 
and the Leather-carp, which is the most esteemed of the three 
varieties. It will be observed, see the accompanying engray- 
ing, that it is almost entirely devoid of scales, having only 
one row in the dorsal region, and a few near the fins. We 
have bestowed much care upon the carp, deeming its intro- 
duction into Maryland waters of great importance, as it is 
easily propagated, very prolific, a vegetable feeder, and capa- 
ble of living in water subject to extreme elevations of temper- 
ature. We believe it to be peculiarly adapted to the eastern 
and southern portions of the State. 

The fact of its being a vegetable feeder is an important 
point in its favor, as such fish can exist and thrive in water in 
which carnivorous fish would perish for lack of food. It has 
been noticed in the National Ponds at Washington that the 
fish feed voraciously and grow fat on the alga, commonly 
called frogs-spittle, which is found, in abundance, in still, or 
partially stagnant, waters. It also feeds on the worms, and 
the insects, darve@. which they obtain by rooting in the mud. 

It is said that in Europe large numbers are raised on the 
refuse matter from kitchens, slaughter houses and breweries. 
We have mentioned the capacity of this fish to survive ex- 
treme elevations of temperature, and to thrive in stagnant 
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water. Weshould add that it can live in water which at 
times may become very cold. Assoon as the temperature of the 
water in which it is falls to 89° or 40° (Fahrenheit) it bur- 
rows into the mud and soft bottom, where it remains in a 
semi torpid state until the returh of warm weather revives it. 
During this period, although it does not take food, it is said 
not to lose flesh. On account of this peculiarity of the carp, 
the ponds used for rearing it should have muddy bottoms, 
and should also be furnished with aquatic plants, especially 
those producing seed, which ripen and fall into the water. 

The carp spawns in the spring and summer, sometimes ex- 
tending its breeding season into the fall months. 

The eggs produced attach themselves to the aquatic plants, 
as above-mentioned, and they hatch in from one to two weeks, 
according to the temperature of the water. Sudden changes 
of weather, from warm to cold, often prove fatal to the eggs. 

Where the ponds are not amply provided with vegetable 
growth, and especially seed-bearing plants, this fish may be 
fed with crumbs of bread, leaves of cabbage, and almost any 
other kind of vegetable used by man; as well as with rice, 
corn, and cereals of every description, either whole or ground. 
Grain is, however, improved by being boiled in plain water. 

The eggs—which are a favorite food with other fish—attach 
themselves as above-mentioned, to twigs and aquatic plants, 
and are consequently very accessible. For this reason, no 
other varieties of fish should be allowed in the ponds used for 
breeding purposes. 

The ponds intended by the U.S. Commissioner at Wash- 
ington to receive a portion of the imported fish (which were 
temporarily deposited in the ponds of Druid Hill Park) are 
constructed on the best principles, and have proved very suc. 
cessful. We, therefore, deem it proper to give a description 
of them, in order that they may serve as models after which 
ponds may be prepared by persons desirous of engaging in 
carp culture. 

In the accompanying cut, a portion of the largest pond 
(represented by 7) is shown. Zand A are smaller ones on 
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either side of an island which contains the ponds devoted to: 
breeding purposes. 

There is nothing special to attract our attention in the con- 
struction of these three ponds, except the depressions near 
the outlet (known as collectors or kettles), into which the fish 
are gradually drawn when the water is taken from the ponds. 

The ponds marked a, 6, c, d, ¢ and f, are used exclusively 
for breeding purposes. The outlet of each of these ponds 
connects with a drain-pipe which discharges itself into the 
Potomac River. At the outlet of each there is a kettle, as 
in those just mentioned, in which the fish are collected. 

These ponds are not level, sloping from two inches to 
to four feet (in depth), the deepest parts being at the collectors. 
They are well furnished with aquatic plants, and a portion of 
those marked a and 6 are provided with movable partitions 
constructed in the shallow parts. These separate the more 
open space of the pond from that of a denser aquatic growth. 
The spawning fish eagerly seek those portions well provided 
with grasses, and after depositing their eggs they are allowed to. 
return to the more open space. The partitions are then put in 
place to prevent their re-visiting the grassy parts and disturb- 
ing their eggs. 

Figures 1, 2, 3, 4, 5 and 6 represent tanks into which the 
water can be introduced. These are used for stowing and 
sorting the fish. No. 7 represents the watch-house occupied 
by the guard and attendants. 

The thorough confidence of Prof. Baird in the ultimate 
success of the experiment of introducing this fish into Amer- 
ican waters is shown by his persistent and repeated efforts to 
import them. The good results have more than realized our 
expectations, for the growth and weight of the imported fish 
and the excellence of their offspring have been greater than 
under the most favorable circumstances in Europe. 

The normal weight attained by the carp, in Europe, when 
three years old (the age of maturity), is said to be from three 
to four pounds. Those, however, that were imported into 
this country now weigh from nine to ten pounds. 
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The growth of the young fish in both the Druid Hill and 
Washington Ponds has been very marked, some of them 
having attained a length of five to seven inches in one sum- 
mer. This rapidity of growth may be due to the longer period 
of warm weather in this latitude, and the consequent exten- 
sion of the feeding season. If this hypothesis be correct, it is 
- probable that a much greater and more rapid growth will be 
attained in the waters farther south. Many Eastern States 
have been supplied by the U. 8. Commission. We believe 
this fish is destined to become, at no distant day, of the 
greatest importance to both the pisciculturist and agricultur- 
ist and, therefore, with a view of acquainting our citizens 
with its history and qualities we make the following extract 
from a letter of the U. 8S. Commissioner on the subject: 


Hon. James B. Becx. 

Sua < * * x ® % *« 
* * * * * * * % 
I have great faith in the future of this new fish, and am quite. 
well satisfied that within ten years it will constitute a very 
prominent element in the food animals of the country. Al- 
though scarcely known in the United States, and but little 
more as an article of extended application in England and 
France, it is in Germany and Austria that it is cultivated in 
the highest degree, so as to constitute a notable article of mar- 
ket supply. The fish itself is probably of Asiatic origin, and 
has been domesticated in China for thousands of years. It 
has, however, been so extensively distributed in Europe as to 
have become, in a measure, a native fish, occurring in public 
waters as well as in private enclosures. It is emphatically 
a farmer’s fish, and may safely be claimed to be among fishes 
what chickens are among birds, and pigs and ruminants among 
mammals. Its special merit lies in the fact of its sluggish- 
ness and the ease with which it is kept in very limited en- 
closures, its being a vegetable feeder and its general inoffen- 
siveness. Whereas trout and black bass require a supply of 
animal food for theif sustenance and growth, the carp, while 
not disdaining flies, worms, larva, etc., lives on the succulent 
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roots and leaves of aquatic plants, their seeds fallen into the 
water and other similar substances, and may be fed very read- 
ily upon corn, grain, bread, root crops, raw or boiled, and, in- 
deed, any vegetable refuse whatever. Its rate of growth, too, 
is somewhat marvelous, and as observed so far in the speci- 
meis introduced into the United States, being even more re- 
markable here than in Europe. 

Among the original fish imported by us from Europe, and 
which are now only about three and a half years old, are 
some from twenty-five to thirty inches in length, weighing 
from four to eight or nine pounds. : 

The three varieties imported by us—the sealy, mirror and 
leathern carp—are all of first class excellence and character- 
ized by broad backs, as distinguished from the sharp back and 
more bony characters of the common fish. They occupy a 
conspicuous place in the German fish markets, and bring the 
same price as the trout, selling generally for about twenty- 
five cents per pound. The carp will thrive best in artificial 
or natural ponds with muddy bottoms and abounding vegeta- 
tion. In large ponds it may not be necessary to add any 
special food; but in restricted encloures, as, for instance, in 
those of a fraction of an acre, they may be fed with the re- 
fuse of the kitchen, garden, leaves of cabbage, lettuce, leek, 
ete., hominy or other substances. Grain of any kind is gen- 
erally better boiled before being fed to the fish; but this is 
probably not absolutely necessary. It is a prime necessity 
that there be no predaceous fish embraced in the same pond 
with the carp. Of course the larger fish will be measurably 
secure against the ‘attacks of carnivorous species about the 
same size, but the eggs and young will, become a prey to 
their associates. The carp spawn in the spring, in May and 
June, and, indeed, under some circumstances, throughout the 
entire summer. We have young fish spawned all the way 
from May until September. They are very prolific, the fe- 
male varying from 5 ,00) to 500,000, according to her size. 
The eggs adhere tenaciously to whatever they touch; for that 
reason it is very important that the pond should be provided 
with floating weeds for such attachment. The eggs hatch out 
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in a few days and the young grow very rapidly. They feed 
voraciously upon so-called frog-spittle, the green alga scum 
that is so common in frog ponds. Consequently such waters 
are especially adapted for carp. Whenever the water becomes 
chilled down to perhaps 40°, and especially when frozen over 
at the top, the fish bury themselves in the nud, aggregating in 
lots from fifty to one hundred, frequently with their tails pro- 
jecting and constituting what is called in Germany kettles or 
rolls. It is very important that they should not be disturbed 
under such circumstances. Of course while hybenating 
in this way they are not feeding, although they are said not 
to lose appreciably in weight. In the more southern regions, 
where the waters do not freeze, they will probably feed 
throughout the year and make a more rapid growth. So far, 
no waters have proved too warm for them. As regards the 
best plants for a carp pond, I may mention the ordinary pond- 
weeds pontederia and sagittaria—splatter docks or pond 
lilies ; and, indeed, any of the kinds that grow in the water 
with leaves floating upon the surface, duck-weed among the 
number. Those which produce seeds, like the wild rice, are 
especially desirable, as the fish feed voraciously upon them. 
| Very truly yours, 


Spencer F. Bartrp. 


Dr. Hessel, superintendent of the ponds at Washington, 
makes the following statement, which shows how well adapted 
this fish is to fill a need so long felt by those having waters too 
warm and limited for the propagation of brook trout and 
other game fishes: 


“<The carp is able,’ says Dr. Hessel, ‘ to live in water where 
other fishes could not possibly exist—for instance, in the pools 
of bog-meadows or sloughs.’ Though it is not to be inferred 
from this that the best carp ponds should be thus located. 

“In Silesia, puddles two or three feet deep, in the villages, 
are used for raising two year old carp for stocking distant 
waters. From this resource a single estate realized what 
would amount to about fifty-five dollars to the acre of pond 
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surface. In Europe, carp are always taken to market alive, 
in tanks or barrels, and, if they are not sold, returned to 
the water alive at the end of the day. They are said to be 
kept alive in cellars in the winter, wrapped in wet moss and 
fed upon bread soaked in milk. Dr. Hessel once kept one 
this way five weeks. In cold climates they protect them- 
selves from freezing in winter by retiring in groups of fifty 
to one hundred or more, into cavities in the muddy bottom 
called ‘kettles, where they pass the time until spring, hud- 
dled together in concentric circles, with their heads together, 
the posterior part of the body raised and held immovable, 
scarcely lifting the gills for breathing and without taking a 
particle of food. This abstinence and torpidity lasts in cold 
countries six or even seven months, and thus they can live out 
a very rigorous winter. : 

“Tn Central Europe its growth is entirely suspended in the 
winter, the increase in weight taking place from May to 
August, and especially in July. The rate of growth depends 
upon many things, the temperature of the water, the quality 
and quantity of food, the nature of the bottom. In rivers and 
lakes they attain the greatest size.” 


In the summer of 1872 the carp was introduced by Mr. 
Poppe into California from Holstein. As an indication of 
the value of this fish and what can be accomplished with or- 
dinary care from the stock already distributed, it may be here 
mentioned that Mr. Poppe succeeded in reaching his ponds 
in Sonoma county, California, with only five small carp “about 
the size of a steel pen.” These were placed in a pond which 
had a uniform temperature of about 74° degrees Fahrenheit. 
Mr. Poppe reports that by May of the following year these 
fish had increased in length to sixteen inches, and that he 
secured some three thousand young fish from them. Two 
of these original fish now survive and are said to be over two 
feet long and weigh over fifteen pounds a piece. Mr. Poppe 
has done a very large and thriving business by selling them 
to stock other ponds. The uniformly warm water which sup- 
plies these ponds has no doubt stimulated the growth of the 
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fish in a great degree, and we cannot, in the colder waters of 
Maryland, expect such rapid growth and early development ; 
but when it is taken into consideration that to each individ- 
ual wishing them we have issued twenty fish averaging from 
three to five inches in length, it should not be many years 
before the waters of Maryland are well stocked. We are 
informed that the fish on Mr. Poppe’s farm are fed almost 
wholly on “ curd” from the dairy, although this food is some- 
times varied by barley, wheat, beans, corn, peas and coagu- 
lated blood. Mr. Poppe remarks that “they would eat any- 
thing that a hog would.” In most of the ponds of Maryland 
the carp would find a great deal of natural food in the mud, 
and the aquatic plants would also furnish much food, but 
where very large numbers are confined in limited waters it 
will be seen that they can be fed at very small cost. Unfor- 
tunately the fish introduced by Mr. Poppe, although the gen- 
uine carp, were not of such carefully selected varieties as 
those brought over by Mr. Hessel, from which the stock in 
Maryland was derived. 

Next spring, before the breeding season, the ponds at Druid 
Hill Park are to be drawn. Due notice will be given in ad- 
vance, in order that such of our citizens as desire to propagate 
this fish may be prepared to receive as many as can be issued. 

On the next page will be found a table showing the number 
of persons and localities reached by the fall and winter distri- 
bution. 
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Oyster—(Ostrea virginiana). 


We have hitherto paid no special attention to one great 
source of wealth in the State, one of the most important pro- 
ducts of our waters, as there exists a department specially 
charged with the protection of the oysters. But the study of 
the fishes inhabiting the Chesapeake Bay has necessarily led 
us to the consideration of the condition of the oyster-beds. 
As some of our most important fishes derive their food either 
directly from the oyster, or prey upon smaller fishes which 
are attracted to the oyster-beds by the parasites which there 
abound, the occurrence of several varieties in our waters is de- 
pendent upon the existence of the oyster-beds. 

These considerations have rendered it necessary, for a just 
appreciation of the subject, that we should make a study of 
the natural history of this important mollusk. With this 
object in view, we were fortunate in securing the aid of 
Dr. W. K. Brooks, associate in Biology of the Johns Hopkins 
University, and the trustees of the Institution very kindly 
sanctioned Dr. Brooks’ absence for a few weeks prior to the 
close of the session. Having urged upon Dr. Brooks the im- 
portance of commencing his researches early in the spring, he 
accordingly proceeded to Crisfield in the month of May. 

The study of the embryology of the oyster resulted in the 
acquisition of information which must prove most valuable 
not only to the inhabitants of the Chesapeake Bay, but to 
the whole-Atlantic Coast. The results of these investigations 
by Dr. Brooks, and his very able treatise on the embryology 
of the oyster, will be found in the appendix of this report. 
It will be seen that these investigations have placed it within 
our power to multiply the oyster to an indefinite amount, and 
although the supply has diminished to a very alarming extent, 
we have now sufficient knowledge to enable us, at any time, 
to arrest this decrease. A careful examination of the results 
of Dr. Brooks’ researches would indicate the advisability of 
establishing at some suitable point on the Chesapeake Bay, 
without delay, a breeding park. This can be done at very 
little expense, and would be of much importance not only to 
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enable us to trace the further development of the oyster, but 
would, no doubt, be of great benefit as a model on which es- 
tablishments of a similar kind can be constructed. 

If the artificial propagation of the oyster prove a success 
practically, and if the art of manipulating them can be easily 
acquired, as Dr. Brooks’ descriptions would indicate, an almost 
indefinite supply of young oysters could be derived in this 
manner, and they could be easily transferred to localities sui- 
table for their final development. Much of the present drain, 
on the natural beds, for transplanting would become unneces- 
sary, and the supply for cultivation in shoal waters could be 
derived by this simple artificial propagation. The planted 
beds could then be furnished at much less expense to the cul- 
tivator. 

By pursuing this method, the beds would not only be re- 
lieved of the necessity for disturbing them during the periods 
when they should be at rest, but a strong inducement to vio- 
late the protective laws would be removed. We feel satisfied 
that the able Board, under whose special care the oysters are 
placed, will suggest most proper and eflicient means for their 
protection. We simply place within their reach the results of 
recent investigations which have been conducted in connection 
with our study of the waters of the State, and we trust that 
they will be found to contain something of value. The oys- 
ter, as we have already said, must have a, very important 
bearing on the fish yield of our waters, and for this reason is 
ever a matter of interest to us. 

It is well known that quite a large population on the sea- 
coast of France derive their chief support from the cultivation 
of the oyster, and many of the marine departments owe their 
prosperity mainly to this industry. The Europeans have, 
however, confined themselves to collecting, carefully protect- 
ing and caring for the oyster after it has reached that stage 
when it attaches itself to some stationary object. Dr. Brooks 
has pointed out to us how we can go far beyond the oyster 
culturists of Europe in being able to artificially impregnate 
the eggs as in fish culture, and in this way, to a great extent, 
control the increase. 
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In the oyster parks of France the success in collecting the 
spat is dependent oftentimes on the conditions of the water 
and the season. If the collectors are placed in position too 
long before the spatting season, they are covered with sedi- 
ment and lose their capacity for receiving the spat. Again, 
they are frequently placed in position after the spatting sea- 
son has advanced, and the yield is consequently much dimin- 
ished. It will be seen that by artificial impregnation these 
causes of loss can, to a great extent, be guarded against. 

The locality of Crisfield was selected by us after consultation 
with the Superintendent of the U. 8. Coast and Geodetic Sur- 
vey, as we ascertained that it was proposed to continue, during 
the summer, the hydrographic investigation which had been 
commenced in Tangier Sound the previous year. We hoped 
to be able to combine the results of the investigations of the 
physical conditions surrounding the oyster-beds with the les- 
sons deduced from the biological investigations, thereby mak- 
ing the work more complete and our conclusions more trusty. 
The hydrographic investigations were conducted by Master 
Francis Winslow in the Coast Survey schooner “ Palinurus.” 
Through the courtesy of Mr. Carlisle Patterson, Superintend- 
ent of the Coast and Geodetic Survey, we have made extracts 
from the reports of his researches in this locality during the 
two seasons. These extracts will be found in the appendix. 

Early in June, Dr. Brooks was joined by a number of sci- 
entific workers connected with the Johns Hopkins and other 
Universities. For the accommodation of these additional in- 
vestigators, I secured from the U. S. Commissioner the barges 
which were used in the shad-hatching operations, and which 
furnished them with comfortable quarters and quite a commo- 
dious laboratory. The small boats of the Fish Commission and 
a steam launch, which was a part of the shad-hatching equip- 
ment, also provided the means of doing a good deal of inshore 
dredging and surface collecting. The steamer “Lookout,” 
which had been provided with dredging apparatus, was used 
for dredging in the Sound and Bay and furnished material 
for study. 
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We would call your attention to the extracts given from the 
report of Mr. Winslow, as his investigations clearly show that 
there has been a very decided decrease of the oysters in the 
best beds; in fact, that some of them have practically been 
exhausted. His examinations indicate the necessity of our 
providing without delay the means of arresting this exhaustion. 
Although it was impracticable to determine the exact condi- 
tions of the beds and the actual amount of the oysters of each 
class that are to be found, without much more extended inves- 
tigations than the Coast Survey has yet made, the relative 
conditions of the beds have been pretty well ascertained. It 
is earnestly hoped that this department will continve the val- 
uable investigations they have commenced, and that we will 
be able to profit by the cumulative work in this direction. 

A careful review of oyster culture in France, the results of 
the researches of Dr. Brooks, the investigations by the Coast 
Survey of the beds of Tangier and Pocomoke Sounds, the 
study of the oyster trade of Maryland and the operations of 
our oyster police force, causes us to suggest that perhaps the 
most rational solution that can be arrived at would be the 
division of the beds of the Chesapeake Bay into sections, 
and protecting alternately the beds in each section. The 
period in which the embryo oyster remains unattached, and 
the distance that the young oysters are carried from the 
parents during their early life is so great, that the abun- 
dance of spat deposited at a given point may not be the result 
of the fertility of the adults on an adjacent bed. By protect- 
ing a bed thoroughly, sufficient spat may be produced from it 
to provide the surrounding localities, and probably those quite 
remote. 


Conclusion. 


We have compiled from the several tables showing the re- 
sult of the hatching operation during the six years of the 
existence of the Maryland Fish Commission the following 
summary, showing the total number of each variety of fish 
which we have hatched and deposited in the waters of the 
State: 
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| 
NAME OF FI8sil. | 1874 | 1875. | ibs (as) wal bse | 1878. 1879. | TOTAL. 
ssh 6 8 a SA Ua. A SNE i 
| | Ho athe | 
California Salmon..... | 144,000) 91.500' 1.088.304, 150.500! 710,600) 312,286) 2,497,140 
ROIS Are cists & nic\s scalteleioers | | 4,150,000 2.724.010 7,419,300) 8.285.000) 7,757.000| 830.335.3800 
Land Locked Salmon.. | 22,600] | 40,781 26,500 89,881 
MERI RLU ON sinc Pe tit ciniclow ss | 8,475) 400.000, 403,475 
Brook Trout <. 4... sa. | 50,480, 234,500} 47.000, 331,980 
German Carp......... | | | 6,135 6,135 
| -——--—|-_—-____| —___ | = = —- _-—— 
1] FROERIB. anc sce cist | 144,000) 4.241.500 3.838.879) 8 020,280; 9.270.881) 8,148,871) 83 663.911 


It will be seen that 33,663,911 fish have been added by ar- 
tificial means to the waters of the State. Of course many of 
these have been planted as a matter of experiment and nothing 
more may ever be heard of them, but each of the varieties ex- 
perimented with is of such importance that the possibility of 
a success would warrant the small amount expended on these 
experiments. The main efforts of the commission have been 
directed towards the propagation of the salmon, shad and Ger- 
man carp. Of the last two, we are absolutely certain of the great 
benefits which will be derived. By referring to the only three 
statements which we have given, those showing the number 
of shad recorded, as taken in the seines operated at the head 
of the Bay, as shipped from Havre de Grace, and as inspected 
in Washington, it will be seen that the increase of shad alone 
at these points, in the year 1879 over the year previous, 
amounts to 285,874. It is reasonable to infer that the same 
increase has taken place in other localities; but did this show 
the whole increase, and if we value the shad at ten cents each, 
the increase would represent the sum of $28,587.40, almost 
three times the annual appropriation for fish culture by the 
State. This would indicate that our citizens are already de- 
riving adequate results, even if the labors of the commission 
were. limited to the propagation of shad alone. As we have 
before mentioned, shad ascend the rivers only after they have 
become adult and are ready tospawn. Therefore the increase 
of fish in any one year, until a sufficient time has elapsed for 
the second generation from those hatched artificially, to return, 
is to be credited to one year’s operations only, as the increase 
of the shad in 79 is most likely attributable solely to the re- 
turn of those propagated in 76. The work of the succeeding 
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year 77 and 78 has not influenced at all this increase. The re- 
sults of the return of the fish hatched during these years will 
be felt only in subsequent years. 

In fulfilling the duties imposed upon us by the act under 
which the Fish Commission was organized, we cannot do more 
than call attention to the recommendations for protection 
which have been made in our previous reports. 

The necessity for the construction of a fish-way to enable 
the migratory fish to ascend the river beyond the Great Falls 
of the Potomac becomes more urgent each year. For several 
years we have placed a sufficient number of shad in the upper 
waters of this river to insure their returning in sufficient num- 
bers to make their presence felt, if proper means are provided 
for them to overcome this barrier to their ascent. No doubt 
those fish that have gone down to the sea over the falls will 
on their return make every effort to ascend them. Great as 
is the importance of a fish-way at this point to the inhabitants 
above the falls, it is of almost equal importance to those living 
below, as it would extend the spawning grounds to a very 
great extent and insure a future supply to the important fish- 
eries of this river. 

The need for efficient protective laws on the Potomac is 
ereatly felt, and we would earnestly urge upon the assemblies 
of both Virginia and Maryland to pass similar laws protect- 
ing the river and giving the officers of the law concurrent 
jurisdiction. 

We take pleasure in repeating our acknowledgments to the 
several transportation lines for continued courtesies. 


Respectfully submitted, 


T. B. FERGUSON, 
THOS. HUGHLETT, 
Commissioners. 
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DEVELOPMENT OF THE AMERICAN OYSTER, 


(Ostrea virginiana List.) 


By Wa Ke BROOKS, 
Associate in Biology, Johns Hopkins University, 


BALTIMORE, MD. 


At the request of Major Ferguson, Fish Commissioner of 
Maryland, that I should attempt to trace the development 
of the young oyster, I made arrangements which enabled 
me to leave Baltimore a month before the close of my year’s 
work at the University, and the opening of the Seaside Labo- 
ratory, Dr. Martin and Dr. Sihler gcnerously taking charge 
of my classes, and affording me an entire month for uninter- 
rupted work upon the oyster. The United States Coast 
Survey having determined to continue the examination of 
the oyster beds of Pokamoke and Tangier Sounds, Major Fer- 
guson was desirous of having the biological investigations 
commenced in the same locality I therefore arranged to open 
the Seaside Laboratory of the Johns Hopkins University in 
June, 1879, at Crisfield, within reach of the great natural oyster 
beds of Tangier and Pokamoke Sounds. 

While I regard the information which I was able to obtain 
upon certain purely scientific questions in embryology as the 
most important and valuable result of my summer’s work, I 
am aware that most of the persons who are interested in the 
habits of the oyster and in oyster culture would not care to 
read a purely technical embryological paper. It seems best, 
then, to divide my account into two parts, and to give first a 
somewhat popular description of the method of artificial fer- 
tilization, with a description of a sufficient number of my 
figures to convey a general idea of the manner of develop- 
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ment, and then to complete the paper in a second part, de- 
voted to a minute description of the figures, a discussion of 
the theoretical and comparative bearings of iny observations 
and a notice of the observations and views of others. 

The place which was selected was excellently fitted for the 
work. The town of Crisfield, Md., is situated at the junction 
of Tangier and Pokomoke Sounds, two large and wide but 
shallow sheets of water, whose muddy bottoms abound in oys- 
ters of the best quality. The town is one of the most im- 
portant centres of the oyster-packing industry, and is built in 
the water upon the shells of the oysters, which have been 
shipped to all parts of the country for consumption. As fast 
as the oysters are opened the shells are used to build up new 
land, and with them a large peninsula has been formed, 
stretching out for more than half a mile from the low marshy 
shore towards the oyster beds, and furnishing room for wide 
streets, a railroad and a steamboat landing, in addition to the 
large packing houses and the shops and dwellings for a popu- 
lation of several thousand people. A single view of the long, 
white, solid streets and docks of this singular town would 
convey a much more vivid idea of the oyster-packing industry 
than any number of tables of statistics. 

I found everybody greatly interested in all that relates to 
the oyster, and ready to give me every help in my work, 
but I am especially indebted to Dr. H. H. Gunby, Mr. T. 8. 
Hodson and Mr. J. J. Lawson for many kindly favors, which 
not only enabled me to work to the greatest advantage, but 
also rendered my stay among them very pleasant. 


BREEDING HABITS OF THE AMERICAN OYSTER. 


Our knowledge of the development of the oyster is derived 
from the fragmentary observations of various German, French, 
English and Russian embryologists, whose work will be no- 
ticed at length further on. While the subject has received 
the attention of a number of observers, no one has been able 
to get anything like a complete series of the early stages of 
development, and I approached my work without hope of ac- 
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complishing much of purely scientific value, although I did 
expect to obtain some information as to the time and condi- 
‘tions of spawning, and other questions of economic interest. 
My uneertainty of success was increased by the total failure 
of an attempt which I had made the summer before. 

All the published papers upon the subject state that the 
eggs are fertilized inside the body of the parent, and that the 
young are carried inside the parent shell until they are quite 
well advanced in development, and provided with shells of 
their own; that they swim about after they are discharged 
from the parent until they find a place to attach themselves, 
but that they undergo no change of structure between the 
time when they leave the parent and the time when they be- 
come fixed. Misled by these statements, which are not true 
with our species, I opened numbers of oysters during the 
summer of 1878, and carefully examined the contents of the 
gills and mantle chambers, but found no young oysters. I 
concluded that the time during which the young are carried 
by the parent must be so short that I had missed it, and I en- 
tered upon the work this season with the determination to 
examine adult oysters every day, through the breeding season, 
in search of young, and at the same time to try to raise the 
young for myself by artificially fertilizing the eggs after I had 
removed them from the body of the parent. 

I met with complete success with the second method from the 
beginning, and succeeded in raising countless millions of young 
oysters, and in tracing them through all their stages of de- 
velopment until they had acquired all the characteristics 
which the European embryologists have described and figured 
in the young of the European oyster at the time it leaves its 
parent to become fixed for life. 

I reached Crisfield on the 19th of May, and established my- 
self about three miles from the town and about half a mile 
from Pokamoke Sound, and on Monday, the 21st, I opened a 
dozen fresh oysters, and found three females with their ovaries 
filled with ripe ova, and one male with ripe spermatoza. 

I mixed the contents of the reproductive organs of these 
four oysters, and within two hours after the commencement 
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of my first experiment, I learned by the microscope that the 
attempt at artificial fertilization was successful, and that 
nearly all of my eggs had started on their long path towards 
the adult form. 

I made careful microscopic examination of the gills and 
mantles of all these oysters, but neither at this time nor after- 
wards did I find any fertilized eggs or young inside the parent 
shell, although I examined more than a thousand adults dur- 
ing the season. During the summer I found females with the 
ovaries so distended with ripe eggs that they were oozing 
from the openings of the oviducts; others where the ovaries 
were half emptied, and others which had discharged almost 
all their eggs, and others at all the intermediate stages, but 
in no ease did I find a single developing egg inside the shell 
of the parent. 

IT have accumulated enough evidence to show beyond the 
possibility of doubt, that so far as the oysters of the Chesa- 
peake Bay, during the summer of 1879, are concerned, the 
eges are fertilized outside the body of the parent, and that, 
during the period which the young European oyster passes 
inside the mantle cavity of its parent, the young of our oyster 
swims at large in the open ocean. 

While this evidence cannot be regarded as sufficient to 
show that the young of the American oyster are never car- 
ried by their parents, it is certainly enough to show that this 
cannot be assumed from the analogy of the European oyster. 
Most of the popular treatises on the use of the microscope 
state that during the summer young oysters may be found 
inside the shells of the old ones, and as the number of ama- 
teur workers with the microscope in this country is quite 
large, I should be glad to learn whether any one has ever 
found this to be the case with American oysters. 

Until some such evidence is produced it is fair to conclude 
that my results are to be applied to all the American oysters, 
and that there is a very important difference between them 


and the European species. 


ANATOMICAL OUTLINE SKETCH. 


The thorough study of the anatomy of the adult oyster is 
rather difficult, but there is no difficulty in gaining all the 
knowledge which is needed for procuring and fertilizing the 
egos. As I hope that a way will be found to turn my ob 
servations to practical account in oyster culture, I will give 
‘a very brief sketch of the structure of the oyster—such a 
sketch as will enable any one who reads it with an opened 
oyster before him to acquire the necessary anatomical knowl- 
edge. It is hardly possible to write such a description with- 
out using a few technical terms, such as anterior and posterior, 
dorsal and ventral. As the end of the body where the mouth 
is placed is not marked by a head, it must be spoken of as the 
anterior end, not as the head, and the opposite end as the 
posterior. As the oyster lies on one side, the top and bottom 
of its body do not correspond to the regions which occupy 
these positions in an upright mussel or clam, and it is most 
convenient to speak of that part of the oyster’s body which 
answers to the upper surface of a clam as dorsal and the op- 
posite as ventral. 

The general structure of an oyster may be roughly repre- 
sented by a long narrow memorandum book, with the back 
at one of the narrow ends instead of at one of the long ones. 
The covers of such a book represent the two shells of the oys- 
ter and the back represents the hinge, or the area where the 
two valves of the shell are fastened together by the hinge 
ligament. This ligament is an elastic, dark brown structure, 
which is placed in such a relation to the valves of the shell 
that it tends to throw their free ends a little apart. In order 
to understand its manner of working, open the memorandum 
book and place between its leaves, close to the back, a small 
piece of rubber to represent the ligament. If the free ends 
or the cover are pulled together the rubber will be compressed 
and will throw the covers apart as soon as they are loosened. 
The ligament of the oyster-shell tends by its elasticity to keep 
the shell open at all times, and while the oyster is lying un- 
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disturbed upon the bottom, or when its muscle is cut, or wher. 
the animal is dying or dead, the edges of the shell are sepa- 
rated a little. 

The shell is lined by a thin membrane, the mantle, which 
folds down on each side, and may be compared to the leaf next 
the cover on each side of the book. The next two leaves of 
each side roughly represent the four gills, the so-called “ beard” 
of the oyster, which hang down like leaves into the space 
inside the two lobes of the mantle. The remaining leaves 
may be compared to the body or visceral mass of the oyster. 

Although the oyster lies upon the bottom with one shell 
above and one below, the shells are not upon the top and bot- 
tom of the body, but upon the right and the left sides. The 
two shells are symmetrical in the young oyster, but after it 
becomes attached the lower or attached side grows faster than 
the other, and becomes deep and spoon-shaped, while the free 
valve remains nearly flat. In nearly every case, the lower or 
deep valve is the left. As the hinge marks the anterior end 
of the body, an oyster which is held on edge with the hinge 
away from the observer and the flat valve on the right side, 
will be placed with its dorsal surface uppermost, its ventral 
surface below, its anterior end away from the observer, and its 
posterior end towards him, and its right and left sides on his 
right and left hands respectively. 

In order to examine the soft parts, the oyster should be 
opened by gently working a thin flat knife blade under the. 
posterior end of the right valve of the shell, and pushing the 
blade forwards until it strikes and cuts the strong adductor 
muscle, which passes from one shell to another and pulls them 
together. As soon as this muscle is cut the valves separate a. 
little, and the right valve may be raised up and broken off from 
the left, thus exposing the right side of the body. The sur- 
face of the body is covered by the mantle, a thin membrane 
which is attached to the body over a great part of its surface,, 
but hangs free like a curtain around nearly the whole cireum- 
ference. By raising its edge, or gently tearing the whole 
right half away from the body, the gills will be exposed. 
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These are four parallel plates which occupy the ventral halt 
of the mantle cavity and extend from the posterior nearly to 
the anterior end of the body. Their ventral edges are free, 
but their dorsal edges are united to each other, to the mantle 
and to the body. The space above or dorsal to the posterior 
ends of gills, is occupied by the oval, firm, adductor muscle, 
the so-called “heart.” For some time I was at a loss to know 
how the muscle came to be called the heart, but a friend told 
me that he had always supposed that this was the heart, since 
the oyster dies when it is injured. The supposed “death ” is 
simply the opening of the shell when the animal Jooses the 
power to keep it shut. Between this muscle and the hinge 
the space above the gills is occupied by the -body, or wesceral 
mass, Which is made up mainly of the light colored repro- 
ductive organs and the dark colored digestive organs, packed 
together in one continuous mass. 

If the oyster has been opened very carefully, a transparent 
crescent-shaped space will be seen between the muscle and the 
visceral mass. ‘This space is the pericardium, and if the deli- 
cate membrane which forms its sides be carefully cut away 
the heart may be found without any difficulty, lying in this 
cavity, and pulsating slowly. If the oyster has been opened 
roughly, or if it has been out of water for some time, the rate 
of beating may be as low as one a minute, or even less, so the 
heart must be watched attentively for some time in order to 
see one of the contractions. 

The heart is made up of two chambers, a loose spongy 
transparent auricle, which occupies the lower part of the 
pericardium, and receives blood from the gills through trans- 
parent blood vessels, which may usually be seen without dif- 
ficulty running from the gills towards the heart, and a more 
compact white ventricle, which drives the blood out of the 
pericardium through transparent arteries, which are usually 
quite conspicuous. 

The visceral mass is prolonged backwards over the pericar- 
dium and the adductor muscles, and here contains the rectum 
surrounded by prolongations of the white reproductive or- 
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gans. Still farther back, on the middle of the posterior face 
of the adductor muscle, is the anus, a long vertical slit, open- 
ing into the space between the lobes of the mantle and above 
the posterior ends of the gills. 

In front of the gills, that is between them and the hinge, 
there are four fleshy flaps—the lps—two on each side of the 
body. They are much like the gills in appearance, and they 
are connected with each other by two ridges which run 
across the middle of the body close to the anterior end, and 
between these folds is the large oval mouth, which is thus 
seen to be situated, not at the open end of the shell, but as 
far .away from it as possible. As the oyster is immovably 
fixed upon the bottom, and has no arms or other structures 
for seizing food and carrying it to the mouth, the question 
how it obtains its food at once suggests itself. Ifa frag- 
ment of one of the gills is examined with a microscope, it 
will be found to be covered with very small hairs, or cz/a, ar- 
ranged in rows. Each of these cilia is constantly swinging 
back and forth, with a motion something like that of an oar 
in rowing. The motion is quick and strong in one direction 
and slower in the other. As all the cilia of a row swing to- 
gether, they act like a line of oars, only they are fastened 
to the gill, and as this is immovable, they do not move for- 
wards through the water, but produce a current of water in 
the opposite direction. This action is not directed by the an- 
imal, for it can be observed for hours in a fragment cut out 
of the gill, and if such a fragment be supplied with fresh sea 
water, the motion will continue until it begins to decay. 
While the oyster lies undisturbed on the bottom, with its 
muscle relaxed and its shell open, the sea water is drawn on to 
the gills by the action of the cilia, for although each cilium is 
too small to be seen without a microscope, they cover the 
gills in such great numbers that their united action produces 
quite a vigorous stream of water, which is drawn through the 
shell and is then forced through very small openings on the 
surfaces of the gills into the water tubes, inside the gills, and 
through these tubes into the mantle cavity, and so out of the 
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‘shell again. As the stream of water passes through the gills 
the blood is aerated by contact with it. The food of the oys- 
ter consists entirely of minute animal and vegetable organ- 
isms and small particles of organized matter. Ordinary sea 
water contains an abundance of this sort of food, which is 
drawn into the gills with the water, but as the water strains 
through the pores into the water tubes, the food particles are 
‘caught on the surface of the gills by a layer of adhesive slime 
which covers all the soft parts of the body. As soon as they 
are entangled the cilia strike against them in such a way as 
to roll or slide them along the gills towards the mouth. When 
‘they reach the anterior ends of the gills they are pushed off 
and fall between the lips, and these again are covered with 
cilia, which carry the particles forwards until they slide into 
the mouth, which is always wide open and ciliated, so as to 
‘draw the food through the cesophagus into the stomach. 
Whenever the shell is open these cilia are in action, and as 
long as the oyster is breathing a current of food is sliding 
into its mouth. 


The cilia and particles of food are too small to be seen with- 
out a microscope, but if finely powdered carmine be sprinkled 
over the gills of a fresh oyster, which has been carefully 
opened and placed in a shallow dish of sea water, careful ob- 
servation will show that as soon as the colored particles touch 
the gills they begin to slide along with a motion which is 
‘quite uniform, but not much faster than that of the minute 
hand of a watch. 


This slow, steady, gliding motion, without any visible cause, 
is a very striking sight, and with a little care the particles 
may be followed up to and into the mouth. 


In order to trace the course of the digestive organs, the 
visceral mass may be split with a sharp knife or razor. If 
the split is pretty near the middle of the body, each half will 
show sections of the short, folded cesophagus, running up- 
wards from the mouth, and the irregular stomach, with thick 
semi-transparent walls, surrounded by the compact, dark 
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greenish liver. Back of the liver and stomach the convo-- 
luted intestine will be seen, cut irregularly at several’ points. 
by the section. 

The coils of the intestine are imbedded in a light-colored 
mass of tissue—the reproductive organ—which forms the: 
greater part of the visceral mass. The reproductive organ 
varies greatly according to the season, and forms most of 
what is known as the “ fat” of the oyster. 

There are no accessory organs of reproduction, and the po- 
sition, form and general appearance of the reproductive or- 
gan is the same in both sexes. There is no characteristic by 
which a male oyster can be distinguished from a female with- 
out microscopic examination. As the reproductive organ: 
has an opening on each side of the body, it is usually spoken 
of as double, but in the adult oyster it forms one continuous 
mass, with no trace of a division into halves, and extends 
entirely across the body and into all the bends and folds of 
the digestive tract. 

As my observations only extend over one summer, I cannot 
make any general statements as to the breeding season, ex- 
cept that the oysters in shallow water spawn first, and those in 
deeper water later, as the water becomes warmer. Nearly 
all the oysters in shallow water spawn at about the same time, 
but there is more difference in the oysters taken from the same. 
bed in deep water. Oysters in from one to six feet of water 
in the vicinity of Crisfield, probably spawn between the mid- 
dle and end of May, but oysters with ripe eggs were found in 
water from five to six fathoms deep from the Ist to the 30th. 
of July, although most of them spawn late in June. 


ARTIFICIAL IMPREGNATION OF THE OYSTER EGGS. 


If a number of oysters are opened during the breeding sea- 
son, a few will be found with the reproductive organ greatly 
distended and of an uniform pure opaque white color. These- 
are oysters which are spawning or nearly ready to spawn.. 
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If the point of a knife be pushed into the reproductive or- 
gan a milk-like fluid will ooze out of the cut, and a little of” 
it may be taken upon a knife blade and transferred to a glass 
slide for examination. The drop of fluid should be thoroughly 
mixed with a drop of sea water and placed on the slide, and 
gently covered with a cover-glass, and examined with a mag- 
nifying power of about one hundred diameters. If the speci- 
men is a female, this power will show that the white fluid is 
almost entirely made up of irregular pear-shaped ovarian 
eggs (Figure 49), each of which contains a large circular 
transparent germinative vesicle surrounded by a layer of 
granular slightly opaque yolk. It is almost impossible to de- 
scribe the slight differences which distinguish the perfectly 
ripe egg from those which are nearly ripe but not capable of~ 
fertilization, although a very little experience will enable one 
to tell whether it is worth while to attempt the fertilization 
of the eggs of any given female. 


When the drop of fluid is thoroughly mixed with the sea 
water, the eggs should appear clean, sharply defined, separate 
from each Slay and pretty uniformly distributed through the- 
drop, as shown in the figure. If they adhere to each other, 
or if their outlines are indistinct, or if there is much fine 
granular matter scattered between the eggs, it is probable that 
the attempt at artificial fertilization will at best be only par- 
tially successful. 


When a perfectly ripe female is found, it should be set aside 
and the search continued for a male. The question of the 
sex of the oyster has long been a matter of dispute, and the 
subject will be fully discussed in another place. All that 
concerns us now is to know that for all practical purposes the 
sexes are separate in the European as well as the American 
oyster. At the breeding season each individual is either ex- 
clusively a male or exclusively a female. Out of several 
thousand which I examined, I have not found one which con- 
tained both eggs and male dete and all the best authorities - 
upon the eeopaud oyster make the same statement, although 
there is some reason for the belief that an oyster may give: 
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rise to eggs one season and to male cells another year. When 
a drop of the milky fluid from a ripe male is mixed with a 
little sea water and examined with a magnifying power of 
one hundred diameters, it is seen at a glance to be quite dif- 
ferent from the fluid of a female. There are no large bodies 
like the eggs, but the fluid is filled with innumerable num- 
bers of minute granules (Figure 48), which are so small 
that they are barely visible when magnified one hundred 
diameters. They are not uniformly distributed, but are 
much more numerous at some points than at others, and for 
this reason the fluid has a cloudy or curdled appearance. By 
selecting a place where the granules are few and pretty well 
scattered, very careful watching will show that each of them 
has a lively dancing motion, and examination with a power 
of five hundred diameters will show that each of them is tad- 
poll-shaped (Figure 50), and consists of a small, oval, sharply 
defined “ head” and a long, delicate “ tail,” by the lashing 
of which the dancing is produced. 

It is more difficult to decide whether the male cells are per- 
fectly ripe than it is to decide in the case of the eggs. With 
a magnifying power of five hundred diameters, each “ head ” 
should have a clear, well-marked outline, and they should be 
very uniform in size, and separated from each other, as in 
Figure 50. Under very favorable circumstances this power 
should also show the “tails,” as very faint undulating lines. 

If the “heads” vary much in size, or if they are aggre- 
gated into bunches, with the “tails” radiating from the 
bunches in all directions, or if there is much granular matter 
so small that the outlines of the particles are not visible 
when magnified five hundred diameters, the fluid is not per- 
fectly ripe, aud fertilization with it will not in all probability 
be very successful. 


NUMBER OF EGGS. 


As the male cells are infinitely more numerous than the 
egos, the ripe fluid from even one small male is enough to 
fertilize all the eggs of five or six large females. 
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The number of male cells which a single male will yield is 
great beyond all power of expression, but the number of eggs 
which an average female will furnish may be estimated with 
sufficient exactness. A single ripe ege measures about one 
five hundredth of an inch in diameter, or five hundred laid in a 
row, touching each other, would make one inch; and a square 
inch would contain five hundred such rows, or 500 x 500 — 
250,000 eggs. Nearly all the eggs of a perfectly ripe female 
may be washed out of the ovary into a beaker of sea water, 
and as they are heavier than the sea water, they soon sink to 
the bottom, and the eggs of a medium sized female will cover 
the bottom of a beaker two inches in diameter with a layer 
of eggs one-twentieth of an inch deep. The area of the bot- 
tom of a beaker two inches in diameter is a little more than 
three square inches, and a layer of eggs one-twentieth of an 
inch deep, covering three square inches, is equal to one three- 
twentieths of an inch deep and two square, and as asingle layer 
of eggs is one-five-hundredth of an inch thick, a layer three- 
twentieths of an inch thick will contain seventy-five layers of 
eges, with 250,000 eggs in each layer, or 18,750,000 eggs. It 
is difficult to get the eggs perfectly pure, and if we allow one- 
half for foreign matter and errors of measurement, and for 
imperfect contact between the eggs, we shall have more than 
nine millions as the number of eggs laid by an oyster of av- 
erage size, a number which is probably less than the true 
number. 

Mobius estimates the number of eggs laid by an average 
European oyster at 1,012,925, or only one-ninth the num- 
ber laid by an ordinary American oyster, but the Ameri- 
can oyster is very much larger than the European, while its 
egos are less than one-third as large, so the want of agree- 
ment between these estimates does not indicate that either of 
them is incorrect.* Another estimate of the number of eggs 


*Mobius’ measurement, from .15 to .18 millimeters, is given (Austern und 
Austern-wirtschaft, 1877), as the diameter, not of the egg, but of the em- 
bryo, but his figures show that the European oyster, like the American, 
does not grow much during the early stages of development, but remains of 
about the same size as the egg. 
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Jaid by the European oyster is given by Eyton, (History of 
the Oyster and Oyster Fisheries, by T. C. Eyton. London: 
1858). He says, p. 24, that there are about 1,800,000, and 
therefore agrees pretty closely with Mobious. 

An unusually large American oyster will yield nearly a 
cubic inch of eggs, and if these were all in absolute contact - 
with each other, and there were no portions of the ovaries or 
other organs mixed with them, the cubic inch would contain 
500%, or 125,000,000. Dividing this, as before, by two, to 
allow for foreign matter, interspaces and errors of measure- 
ment, we have about 60,000,000 as the possible number of 
‘egos from a single oyster. 

Although each male contains enough fluid to fertilize the 
egos of several females, there does not seem to be much dif- 
ference in the number of individuals of the two sexes. When 
a dozen oysters are opened and examined, there may be five 
or six ripe females and no males, but in another case a dozen 
oysters may furnish several ripe males but no females, and in 
the long run the sexes seem to be about equally numerous. 
Oystermen believe that the male may be distinguished from 
the female by certain characteristics, such as the presence of 
black pigment in the mantle, but microscopic examination 
shows that these marks have no such meaning, and that there 
are no differences between the sexes except the microscopic 
ones. It is not necessary to use the microscope in every case, 
however, for a little experience will enable a sharp observer 
to recognize a ripe female without the microscope. If a little 
of the milky fluid from the ovary of a female with ripe or 
nearly ripe eggs, be taken upon the point of a clean, bright 
knife blade, and allowed to flow over it in a thin film, a sharp 
eye can barely detect the eggs as white dots, while the male 
‘fluid appears perfectly homogeneous under the same circum- 
stances, as do the contents of the ovary of an immature female, 
or one which has finished spawning. When the eggs are 
mixed with a drop of water, they can be diffused through it 
without difficulty, while the male fluid is more adhesive and 
difficult to mix with the water. By these indications, I was 
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‘able in nearly every case to judge of the sex of the oyster 
before I had made use of the microscope. 

In order to fertilize the eggs, all that is necessary is the 
mixture of the ripe eggs with a little of the ripe male fluid in 
a drop of water. If the point of a knife-blade be dipped 
in the fluid from a female and touched to a glass slide, and 
‘then dipped into the fluid of a male and touched to the same 
part of the slide, and a drop of sea water be added, to cause 
the two to meet, most of the eggs will be fertilized, and their 
early stages of development can be studied in a single drop 
of water, but to secure the fertilization and healthy develop- 
ment of large numbers of eggs, several precautions are neces- 
sary, as well as a few instruments and pieces of apparatus. 

The following is a list of the things needed for procuring, 
fertilizing and hatching the eggs: A pair of sharp-pointed 
scissors ; a pair of small forceps; haifa dozen watch crystals ; 
a set of about half a dozen glass beakers, or tumblers, of dif- 
ferent sizes, from half a pint up to half a gallon; two or three 
dipping tubes, or glass tubes six or eight inches long, open at 
both ends, but with one end drawn out toa fine point; a 
small glass or rubber siphon for drawing the water out of the 
beakers. For tracing the development of the eggs, a micro- 
scope, magnifying at least one hundred diameters, and half a 
dozen glass slides and thin glass covers are wanted. 


After the oysters have been opened, and at least one ripe 
male and one ripe female found, cut off the mantle lobes and 
gills of the male with the scissors, close to the visceral mass, 
and tear them out with the forceps and throw them away. 
‘Cut around the adductor muscle with the scissors, so that the 
visceral mass may be lifted out of the shell and transterred to 
-asmall saucer or to a watch crystal. Holding the visceral 
mass with the forceps, cut out with the scissors as much as 
possible of the digestive organs and liver and throw them 
away, and then chop up the reproductive organs with the 
scissors, picking out and throwing away any fragments of the 
liver, digestive organs, mantle or gills which may present 
themselves. In order to have the young oyster thrive, the 
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water must be kept free from fragments of the various organs. 
of the adult, as these would soon decay and destroy the em- 
bryos, and it is therefore important to remove them as com- 
pletely as possible. After the mass has been chopped up as 
fine as possible, fill up the watch crystal with fresh sea water, 
stir it up, and then allow it to run into one of the smallest 
beakers, which has been nearly filled with sea water. As the 
water runs out of the watch crystal, be careful to allow as 
few of the fragments as possible to run with it. 

Now fill up the watch crystal with water again, and stir 
and pour off as before, and repeat the process until nearly all 
of the male fluid has been washed out of the fragments and 
poured into the beaker. Stir the contents of the beaker for a 
short time, and then allow it to stand about five minutes, to 
allow any fragments to settle to the bottom, then pour the 
fluid, which should be quite milky, into another small beaker, 
leaving behind, to be thrown away, any particles which may 
have settled to the bottom. The male cells retain their full 
vitality for several hours after they have been mixed with sea 
water, so the beaker may be set aside to wait until the eggs 
are ready. The eggs swell up and break to pieces within a 
very few minutes after they are mixed with water, unless they 
are fertilized at once, so it is much better to add the eggs to 
a previously prepared mixture of male cells and water than it 
is to put the eggs into the water to wait until the male fluid 
is got ready. 

Taking now one of the females, remove and chop up the 
ovary in the same way in another watch crystal, observing 
the same precautions in removing all portions of the body. 
Fill the watch glass with water, and stir and pour off into the 
beaker as before, giving the contents of the beaker a good 
stirring after each lot of eggs is added, in order to diffuse 
them through the water at once, and thus insure the speedy 
contact of each of them with some of the male cells. 

Fill the crystal with water again, and stir and pour off, 
and repeat until all the eggs have been washed out of the 
fragments of the ovary. 
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Another female may now be cut up, and the eggs may be 
added to the contents of the same beaker, but if the females 
are large, and yield many eggs, it is not best to use more than 
one, for although there are enough male cells to fertilize a 
very great number of eggs, the eggs are heavier than water 
and soon sink to the bottom, and if they form a very thick 
layer, only those which lie near the surface have room. to 
develop. 

The beaker should now be allowed to stand for about ten 
minutes, and in the meantime some of the eggs may be picked 
out with a dipping tube for examination under the micro- 
scope. In using the dipping tube, cover the large end with 
the tip of the finger, and run the small end down close to 
the bottom of the beaker, and then take the finger off the 
top, and as the water runs in at the bottom it will carry 
some of the eggs with it. When the tube is filled, place the 
finger on the top again, and draw it out of the water, and, 
holding it perpendicularly on the centre of a glass slide, and 
taking the finger off the top, allow a good sized drop to run 
out into the slide. 

If things are working properly, each egg should now have 
a number of male cells attached by their heads to its outer 
surface, with their tails radiating from it in all directions, as 
shown in Figure 51. 

It is not necessary that more than one male cell should 


fasten onto each egg, but they usually cover them in such 


numbers that the lashing of their tails causes the eggs to ro- 
tate and move through the water. 

As soon as all.the eggs have male cells attached to them, it 
is necessary to get rid of the superfluous male fluid, for it 
would soon decay and pollute the water if it were allowed to 
remain, and if it is not drawn off from the eggs while they 
are at the bottom, it is almost impossible to remove it after 
the embryos have begun to swim, without loosing them as well. 

After a final stirring, the beaker should be allowed to stand 
for about five minutes, to allow the eggs to settle to the bot- 
tom, and the fluid above them should then be drawn off 
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through a siphon, reaching nearly but not quite down to the 
eggs. A fresh supply of sea water should then be added, and 
the eggs stirred and allowed to settle, and the water drawn 
off as before, and this should be repeated until the water, 
after the eggs have settled to the bottom, remains clear. 

The beaker may now be set aside where it will not be ex- 
posed to sudden changes of temperature, and the eggs will 
require no further attention until the embryos begin to swim, 
which will be in from two to six hours, according to the tem- 
perature. The little oysters must of course be supplied with 
fresh sea water from time to time during their development, 
and as they are so small that the water cannot be drawn off 
after they begin to swim, they must be supplied with fresh 
water by transferring them from time to time to larger and 
larger beakers. In two hours or so after the eggs are fertil- 
ized the embryos begin to swim, and crowd to the surface of 
the water in great numbers, and form a thin stratum close to 
the surface. This layer of embryos may be carefully siphoned 
off into a very smal] beaker, and a little fresh sea water 
added. In an hour or so there will be a new layer of em- 
bryos at the surface of beaker No. 1, and these should also 
be siphoned into No. 2, and this should be repeated as long 
as the embryos continue to rise to the surface of the first 
beaker. Every five orsix hours a little fresh sea water should 
be poured from a height of a foot or more into beaker No. 2, 
until it is filled. The contents should then be poured into a 
larger beaker, and sea water added four or five times a day as 
before. In this way the embryos may be kept alive for a 
week, although they have by this time got into such a large 
vessel that it is almost impossible to find any of them for 
microscopic examination. 


4 


THE DEVELOPMENT OF THE EGGS. 


I will now attempt a brief popular account of the changes 
through which the fertilized egg is gradually converted into 
the complex body of the adult oyster. 
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The body of the oyster, like that of all animals, except the 
very simplest, is made up of organs such as the heart, diges- 
‘tive organs, gills and reproductive organs, and these organs 
are at some period in the life of the oyster made up of mi- 
ceroscopic cells. The eggs shown in Figures 49 and 58, will 
answer to illustrate the character of the cells which compose 
the body; each of these consists of a layer of protoplasm 
around a central nucleus, which, in the egg, is a large, cir- 
cular, transparent body known as the germinative vesicle. 
Each cell of the body is able to absorb food, to grow and to 
multiply by division, and thus to contribute to the growth 
of the organ of which it forms a part. The ovarian eggs 
are simply the cells of an organ of the body, the ovary, 
and they differ from the ordinary cells only in being much 
larger and more distinct from each other; and they have the 
power, when detached from the body, of growing and di- 
viding up into cells, which shall shape themselves into a 
new organism like that from whose body the egg came. Most 
of the steps in this wonderful process may be watched under 
the microscope, and owing to the ease with which the eggs 
of the oyster may be obtained, this. is a very good egg 
to study. 


About fifteen minutes after the eggs are fertilized, they 
will be found to be covered with male cells, as shown in 
Figure 51. In about an hour the egg will be found to have 
changed its shape and appearance. It is now nearly spheri- 
cal, as shown in Figure 1, and the germinative vesicle is 
no longer visible. The male cells may or may not still be 
visible upon the outer surface. In a short time a little trans- 
parent point makes its appearance on the surface of the egg, 
and increases in size, and soon forms a little projecting trans- 
‘parent knob—the polar globule 


which is shown in Figure 
3, and in succeeding figures. 

tecent investigations tend to show that while these changes 
are taking place one of the male cells penetrates the proto- 
plasm of the egg and unites with the germinative vesicle, 
‘which does not disappear, but divides into two parts, one of 
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which is pushed out of the egg, and becomes the polar 
globule, while the other remains behind and becomes the 
nucleus of the developing egg, but changes its appearance so- 
that it is no longer conspicuous. The egg now becomes pear- 
shaped, with the polar globule at the broad end of the pear, 
and this end soon divides into two parts, so that the egg 
(Figure 6), is now made of one large mass and two slightly 
smaller ones, with the polar globule between them. 

The later history of the egg shows that at this early stage 
the egg is not perfectly homogeneous, but that the protoplasm 
which is to give rise to certain organs of the body, has sep-- 
arated from that which is to give rise to others. 

If the ege at the stage shown in Figure 6, were split in the 
plane of the paper, we should have what is to become one 
half of the body in one part and the other half in the other. 
The single spherule at the small end of the pear is to give 
rise to the cells of the digestive tract of the adult, and to 
those organs which are to be derived from it, while the two 
spherules at the small end are to form the cells of the outer 
wall of the body and the organs which are derived from it, 
such as the gills, the lips and the mantle, and they are also to 
give rise to the shell. The upper portion of the egg in this 
and succeeding figures is to become the ventral surface of the 
adult oyster, and the surface which is on the right side in 
Figure 6 is to become the anterior end of the body of the 
adult. The figure therefore shows the half of the egg which 
is to become the left half of the body. The upper portion of 
the egg soon divides up into smaller and smaller spherules, 
until at the stage shown in Figures 24, 25 and 26, we have 
a layer of small cells wrapped around the greater part of 
the surface of a’single large spherule, and the series of figures 
shows that the latter is the spherule which is below in Figure 
6. This spherule now divides up into a layer of cells, and 
at the same time the egg, or rather the embryo, becomes 
flattened from above downward, and assumes the shape of 
a flat oval disk. Figures 29 and 30, are views of the up- 
per and lower surface of the embryo at about this time. 
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In asectional view, Figure3 1, it is seen to be made up of 
two layers of cells; an upper layer of small transparent cells, 
ec, which are to form the outer wall of the body, and which 
have been formed by the division of the spherules which 
occupy the upper end of the egg in Figure 25, and a lower 
layer of much larger, more opaque cells, g, which are to be- 
come the walls of the stomach, and which have been formed 
by the division of the large spherule, a, of Figure 25. 

This layer is seen in the section to be pushed in a little to- 
wards the upper layer, so that the lower surface of the disk- 
shaped embryo is not flat, but very slightly concave. This 
concavity is destined to grow deeper until its edges almost 
meet, and it is the rudimentary digestive cavity. A very 
short time after this stage has been reached, and usually with- 
in from two to four hours after the eggs were fertilized, the 
embryo undergoes a great change of shape, and assumes the 
form which is shown in three different views in Figures 382, 
33, 34 and 35. F 

A circular tuft of long hairs or cilia has now made its ap- 
pearance at what is thus marked as the anterior end of the 
body, and as soon as these hairs are formed they begin to 
swing backwards and forwards in such a way as to constitute 
a swimming organ, which rows the little animal up from 
the bottom to the surface of the water, where it swins around 
very actively by the aid of its cilia. This stage of develop- 
ment, Figure 32, which is of short duration, is of great 
importance in raising the young oysters, for it is the time when 
they can best be siphoned off into a separate vessel and freed 
from the danger of being killed by the decay of any eggs which 
may fail to develop. On one surface of the body at this stage, 
the dorsal surface, there is a well marked groove, and when a 
specimen is found in a proper position for examination, the 
opening into the digestive tract is found at the bottom of 
this groove. Figure 33, is a sectional view of such an 
embryo. It is seen to consist of a central cavity, the diges- 
tive cavity, which opens externally on the dorsal surface of 
the body by a small orifice, the primitive mouth, and which 
is surrounded at all points, except at the mouth, by a wall 
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which is distinct from the outer wall of the body. Around 
the primitive mouth these two layers are continuous with 
each other. 

The way in which this cavity, with its wall and external 
opening, has: been formed, will be understood by a compari- 
son of Figure 33, with Figure 28. The layer which is. 
below in Figure 28 has been pushed upwards in such a way as 
to convert it into a long tube, and at the same time the outer 
layer has grown downwards and inwards around it, and 
has thus constricted the opening. The layer of cells which 
is below in Figure 28 thus becomes converted into the walls 
of the digestive tract, and the space which is outside and be- 
low the embryo, in Figure 28, becomes converted into an in- 
closed digestive cavity, which opens externally by the primi- 
tive mouth. 

This stage of development, in which the embryo consists of 
two layers, an inner layer surrounding a cavity which opens 
externally by a mouth-like opening, and an outer layer, which 
is continuous with the inner around the margins of the open- 
ing, is of very frequent occurrence, and it has been found, 
with modifications, in the most widely separated groups of 
animals, such as the star-fish, the oyster and the frog, and 
some representatives of all the larger groups of animals, except 
the Protozoa, appear to pass during their development through 
a form which may be regarded as a more or less considerable: 
modification of that presented by our oyster embryo. This. 
stage of development is known as the gastrula stage. 

Certain full grown animals, such as the fresh water hydra 
and some sponges, are little more than modified gastrulas. The 
body is a simple vase, with an opening at one end communi- 
cating with a digestive cavity, the wall of which is formed by; 
a layer of cells, which is continuous around the opening with. 
a second layer which forms the outer wall of the body. This 
fact, together with the fact that animals of the most widely 
separated groups pass through a gastrula stage of develop- 
ment, has lead certain naturalists to a generalization, which is 
known as the “gastrula theory.” This theory or hypothesis 
is that all animals, except the Protozoa, are more or less direct 
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descendants of one common but very remote ancestral form, 
whose body consisted of a simple two-walled vase, with a 
central digestive cavity opening externally at one end of the 
body. 

Heckel, who is the originator and leading advocate of this 
hypothesis, has proposed to call this ancestral form a “ Gas- 
traea;” and the gastrula stage of development he regards as 
a trace or indication of this distant ancestry, which is still 
retained and passed through during the early stages of the 
development of animals which are now very widely separated. 

The gastrula theory cannot be regarded as one of the es- 
tablished generalizations of science, and the evidence which 
has so far been accumulated by embryologists is not by any 
means straightforward or satisfactory. The theory is one of 
the most interesting embryological problems under discussion, 
however, and any new information which bears upon it is 
of value. 

The fact that the oyster goes through a very well marked 
and very slightly modified gastrula stage is therefore of great 
theoretical interest, and more so since Salensky, a distin- 
guished Russian embryologist, has proposed in. place of the 
gastrula theory another theory, which is based, in part, 
upon erroneous observations upon the development of the 
oyster, which Salensky says does not pass through the gas- 
trula stage of development at all, but forms a digestive cavity 
in another way. 

The edges of the primitive mouth of the oyster continue 
to approach each other, and finally meet and unite, thus clos- 
ing up the opening, as shown in Figure 36, and leaving 
the digestive tract without any communication with the 
outside of the body, and entirely surrounded by the outer 
layer. The embryo shown in Figures 32 and 36 are rep- 
resented with the dorsal surface below, in order to facili- 
tate comparison with the adult, but in Figure 37, and most 
of the following figures, the dorsal surface is uppermost, for 
more ready comparison with the adult. The furrow in which 
the primitive mouth was placed still persists, and soon a small 
irregular plate makes its appearance at each end of it. These 
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little plates are the two valves of the shell, and in the oyster 
they are separated from each other from the first, and make 
their appearance independently. 

Soon after they make their appearance, the embryos cease 
to crowd to the surface of the water, and sink to various 
depths, although they continue to swim actively in all direc- 
tions, and may still be found occasionally, close to the surface. 
The region of the body which carries the cilia now becomes 
sharply defined, as a circular projecting pad, the velum, and 
this is present and is the the organ of locomotion at a much 
later stage of development. It is shown at the right side of 
the figure in Figure 37, and in Figure 45 it is seen in 
surface view, drawn in between the shells, and with its cilia 
folded down and at rest, as they are seen when the little 
oyster lies upon the bottom. 

The two shells grow rapidly, and soon become quite regu- 
lar in outline, as shown in Figures 87 and 44, but for 
some time they are much smaller than the body, which 
projects from between their edges around their whole circum- 
ference, except along a short area, the area of the hinge, upon 
the dorsal surface, where the two valves are in contact. 

The two shells continue to grow at their edges, and soon 
become large enough to cover up and project a little be- 
yond the surface of the body, as shown in Figure 44, and 
at the same time muscular fibres make their appearance 
and are so arranged that they can draw the edge of the 
body and the velum in between the edges of the shell, in the 
manner shown in Figure 4. In this way that surface of the 
body which lines the shell becomes converted into the two 
lobes of the mantle, and between them a mantle cavity is 
formed, into which the velum can be drawn when the animal 

is at rest. While these changes have been going on over the 
outer surface of the body, other important internal modifi- 
cations have taken place. We left the digestive tract at the 
stage shown in Figure 36, without any communication with 
the exterior. 

Soon the outer wall of the body becomes pushed inwards, 
to form the true mouth, at a point (Figure 37), which is 
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“upon the ventral surface, and almost directly opposite the 
point where the primitive mouth was situated at an earlier 
‘stage. The digestive cavity now becomes greatly enlarged, 
and cilia make their appearance upon its walls, the mouth 
becomes connected with the chamber which is thus formed, 
and which becomes the stomach, and minute particles of 
food are drawn in by the cilia, and can now be seen inside the 
stomach, where the vibration of the cilia keep them in con- 
stant motion. Up to this time the animal has developed 
without growing, and at the stage shown in Figure 36 
it is scarcely larger than the unfertilized egg, but it now 
begins to increase in size. The stages shown in Figures 44 
and 45 agree pretty closely with the figures which European 
embryologists give of the oyster embryo at the time when it 
escapes from the mantle chamber of its parent. The Ameri- 
ean oyster reaches this stage in from twenty-four hours to six 
days after the egg is fertilized; the rate of development be- 
ing determined mainly by the temperature of the water. 

Soon after the mantle has become connected with the stom- 
ach, this becomes united to the body wall at another point a 
little behind the mantle, and a second opening, the anus, 
is formed. The tract which connects the anus with the stom- 
ach lengthens and forms the intestine, and, soon after, the 
sides of the stomach become folded off to form the two halves 
of the liver, as shown in Figure 44. 


Various muscular fibres now make their appearance within 
the body, and the animal assumes the form shown in Figures 
44 and 45. 


All my attempts to get later stages than these failed, through 
my inability to find any way to change the water without 
losing the young oyster, and I am therefore unable to describe 
the manner in which the swimming embryo becomes con- 
verted into the adult, but I hope that this gap will be filled, 
either by future observations of my own or by those of some 
‘other embryologist. 

In my attempt to raise the oyster embryo from the egg, I 
found that continuous warm weather was essential to success. 
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As my observations upon the developing eggs occupied all my 
time, I was not able to make any record of the temperature- 
of the water of the ocean, but during June there were a num- 
ber of cold, windy days and nights, and two hail-storms, and 
on each of the cold days all the embryo which I had in the- 
house died. 

Before I close this portion of my paper, I wish to call at- 
tention to some points of general interest, which have sug- 
gested themselves to me during the prosecution of my work. 

At first sight it does not seem possible that an animal which 
is encased in a hard, strong, protecting shell, and which is. 
capable of giving rise to several million eggs every season, 
can be in any danger of extermination; and it seems as if 
the oyster ought to be able to hold its own in the struggle for 
existence, and to increase and multiply in the face of the most 
adverse circumstances. 

It appears wonderful that the waters of the Chesapeake. 
Bay are not paved with oysters, and persons who have not 
given much thought to the subject will ridicule the statement 
that there is any need for measures to prevent their extermina- 
tion or the destruction of the natural beds. While the con- 
sumption of oysters was restricted to regions in the immediate- 
vicinity of the beds, the number of oysters which it would 
pay to gather and put into the market each season from each 
bed was limited; but with the present facilities for packing 
and transporting oysters, there is no limit to the number which 
can be utilized, and the danger of destroying the best beds 
grows greater every day, and keeps pace with the increasing 
population and improvements in transportation. 

Those who believe that the abundance of the supply up to 
the present time is sufficient proof that it will continue, will 
do well to reflect upon the facts given in the following table,. 
which I have condensed from a recent book on the oyster, by 
Mobius (Die Austern und die Austernwirtschaft, Mébius, 
Berlin, 1877, page 67.) He gives a long table, showing 
the number of oysters taken yearly from the Bay of Cancale,. 
on the coast of Norway, for about one hundred years, and I 
have copied enough from it to show its character : 
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In the year 1800 the number of oysters taken was.... 1,200,000 
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Previous to the year 1800, and from this date to 1825, the- 
number taken each year was small, and did not average more- 
than five or six million oysters, and the enormous numbers 
which were taken from the beds in late years show that the- 
removal of this moderate number yearly had no tendency 
to destroy the beds. It seems quite evident from the figures 
that the bed might have yielded twenty million oysters a year 
for an indefinite period, and the figures given for the years after 
1825 are therefore highly instructive, for they show that a 
bed which is capable of furnishing a very great supply of- 
oysters may be completely exterminated within a compara- 
tively few years by unlimited dredging. 

The table also shows that it will not answer to rely upon: 
the very great number of eggs, and therefore trust to a few 
oysters the work of replenishing the bed. 

In view of such facts, no one who appreciates the magni- 
tude of the oyster industry of the Chesapeake can doubt that 
the protection of the natural oyster beds is a matter which 
is worthy of the most careful attention. While the manner 
in which this is to be accomplished is outside the scope of the 
present paper, a statement of those favorable and unfavorable 
influences which have suggested themselves to me during my 
work, may fairly find a place here. 

It is well known to naturalists that the number of indi- 
viduals which reach maturity in any species of animals or 
plants does not depend upon the number which areborn. The 
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common tape-worm lays hundreds of millions of eggs in a 
very short time, yet it is comparatively rare. The number of 
children born to each pair of human beings during their life- 
time of from fifty to eighty years, can be counted on the 
fingers, yet man is the most abundant of the larger mammals, 
and human population increases quite rapidly under fayora- 
ble circumstances. This comparison shows plainly that the 
abundance of a species is determined, mainly, by the exter- 
nal conditions to which it is exposed, and that the num- 
ber of individuals which are born has very little to do with 
it. In the case of the oyster, the adult is well protected 
against enemies by the shell, and as its food is abundant, and 
is brought to it by the water, it is tolerably sure of a long 
life after it has reached its adult form, but the life of the 
young is very precarious; that of the young American oyster 
peculiarly so, since it is exposed to all kinds of enemies and 
accidents, at a time when it is most helpless. The protection 
of the young European oyster by the parent shell at this time 
would seem to more than balance the greater number of eggs 
laid by the American. 

The most critical time in the life of the American oyster is 
undoubtedly the time when the egg is discharged into the 
water to be fertilized, for the chance that each egg which 
floats out into the ocean to shift for itself will immediately 
meet with a male cell is very slight, and it is essential that 
the egg should be fertilized very quickly, for the unfertilized 
egg is destroyed by the sea water in a very short time. The 
next period of great danger is the short time during which 
the embryos swarm to the surface of the water. They are so 
perfectly defenceless, and so crowded together close to the sur- 
face, that a small fish, swimming along with open mouth, 
might easily swallow in a few mouthfulls a number equal to 
the human population of Baltimore. They are also exposed 
to sudden changes of temperature, and as my experiments 
have shown that a sudden fall in temperature is fatal to them 
at this time, the number which are destroyed by cold rains 
and winds must be very great indeed. 

As soon as they are safely past this stage, and scatter and 


29 


swim at various depths, their danger from accidents and ene- 
mies is greatly diminished, and their chance of reaching 
maturity increases hundreds, and probably thousands of times. 

My experiments show that there is no difficulty in develop- 
ing them up to this point in the house in small aquaria, and 
in carrying them safely past the most precarious part of their 
lives, and freeing them from all their greatest dangers. 

Although the mortality at these early stages is so excessive, 
the number of young which pass through them safely without 
help is very great, and if there were no other dangers and 
uncertainties there would be no need of measures for their 
_ protection. As they swim to and fro in the water, they are 
carried to great distances by the tides and currents and reach 
all parts of the region of water in which the parent bed is 
situated. In a favorable year a floating plank or bush, or 
piece of drift-wood, will be found to become covered with 
small oysters which have fastened to it, although it may not 
be within miles of any natural oyster bank. The fact that the 
young may be collected in this way in any part of the Chesa- 
peake Bay shows that the young oysters must settle down 
upon the bottom in nearly all parts of the bay, and we should 
expect the adults to have an equally general distribution. This 
is far from the case, and nothing could be farther from the truth 
than the idea that the bottom of the waters of the oyster regions. 
is uniformly covered with oysters, and that it is only neces- 
sary to throw a dredge overboard and drag it along the bottom 
‘for a short distance, in order to bring it up full. Nothing 
could be a greater mistake, for both in this country and in 
Europe, the oysters are restricted to particular spots, “ beds” 
or “banks,” which are as well defined and almost as sharply 
limited as the tracts of wood-land in a farming country. 
These beds are so well marked that they can be laid down on 
a chart or staked out with buoys; and even in the best oyster 
regions they occupy such an inconsiderable part of the bottom 
that any one ignorant of their position would have very little 
chance of finding oysters by promiscuous dredging. Although 
the young are distributed every year, by the tides and currents, 
to all parts of the bottom, the dredge very seldom brings up 
even a single oyster outside the limits of the beds. 
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The restriction of the oysters to certain points does not 
‘appear to depend upon the supply of food, or upon the char- 
acter of the water, but almost entirely upon the nature of the 
bottom. The full-grown oyster is able to live and flourish in 
soft mud, as long as it is not buried too deeply for the open 
edge of the shell to reach above the mud, and draw a constant 
supply of water and food onto the gills. The placing of 
adult oysters upon such bottoms at convenient points, to 
“fatten” for the market, is a well-known practice. The oys- 
ter embryo would be ingulfed and smothered at once if it 
should settle down upon such a bottom, and in order to have 
‘the least chance of survival and long life the young oyster 
must find some solid substance to fasten itself to, in order to 
preserve it from sinking in the soft mud or from being covered 
by shifting sand or gravel. As soon as the young oyster finds 
such a solid body, rough and clean, it fastens one valve of its 
‘shell to it by secreting a cement of shelly matter around the 
growing edge. 

The living and dead shells of the adult oysters furnish the 
best surfaces for the attachment of the young, and for this 
reason the points where oyster beds are already established 
are those where the young have the most favorable surround- 
ings and the best chance for life, and the beds thus tend to 
remain permanent and of substantially the same size and 
shape. 

At the time of attachment the shell of the young oyster is. 
~still very thin and delicate, and the animal falls an easy vic- 
tim to the numerous enemies which abound upon the o¥ster 
beds, such as crabs of various sorts, carnivorous gasteropods 
and various fishes. 

It is not an uncommon thing for fifty or a hundred young 
“spat” to attach themselves to one full-grown shell. Some 
of these are killed by enemies, and others are crowded out, 
so that only a few grow up at the expense of the others, and 
the number which survive is astonishingly small. Mobius 
has made an attempt to ascertain what chance of survival the 
newly-hatched oyster has. The ratio between half-grown and 
adult oysters in the oyster beds of Schleswig-Holstein has 
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‘been ascertained and recorded, at intervals of a few years, for 
more than a century, by a systematic method of counting the 
~contents of a certain number of sample dredgings. From a 
Danish book on the subject (Der Danske Osterbanker, by H. 
Kroyer, Kjobenhaven, 1839), and from other sources, he ob- 
“tains the following series of ratios: 


In 1780 there were 486 half-grown oysters to every 1,000 full-grown ones. 
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-or an average of 421.2 to 1,000, or 42.13 per cent. of young. 
The uniformity of the ratio between the half-grown and the 
adult oysters, through a period of more than one hundred 
_years, is very remarkable. In no case was there less than 
30 per cent. of young or more than 50 per cent., and the 
average of 42 per cent. is very closely followed After an oys- 
‘ter has become half-grown its dangers are very few, and this 
“number—42—probably gives with sufficient accuracy the num- 
‘ber of oysters which grow up each year for each 100 adults. 
Although the number of young which are born each year is 
_great beyond computation, those which survive are less than 
half as numerous as the adults. 

Mobius has estimated the number of adults which spawn 
each year, and multiplying this number by the average num- 
ber of eggs laid by each, and dividing by the number which 
grow up, he reaches the conclusion that each oyster which is 
born has jasc Of a chance of reaching maturity. In the case 
“of the American oyster, the number of eggs is very much 
greater, and each one’s chance of survival is accordingly very 
much less, and it is evident that the great fertility of 
the oyster will not protect a bed from destruction by exces- 
‘sive dredging, for while the young spat frequently cover the 
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shells of the adults by hundreds, the number of half-grown» 
oysters is always less than one-half the number of adults. 
The great mortality of the young, after they have fastened 
themselves to the shells of the adults, is due in part to want 
of room, in part to the attacks of enemies, in part to acci- 
dents, such as the shifting of the bottom, and in part, no 
doubt, to lack of food. While the supply of organic matter 
which is carried to them by the water is very great, it is not 
unlimited, and the amount which each oyster can obtain at 
any one time is quite small, and if the oysters covered the 
bottom in sufficient abundance, some of them might fail to 
obtain a sufficient supply. Ido not believe, however, that 
this ever occurs, for long before the oysters are sufficiently 
abundant to exhaust the supply of organic matter, their num- 
bers are limited by other conditions. The growth of an ani- 
mal does not depend upon the supply of food in general, 
but upon the supply of the least abundant of the ne- 
cessary ingredients of the food. It is well known that 
a field that is very fertile will fail to produce a satisfactory 
crop of a plant which needs some particular food-ingredient 
which the soil contains in toosmall quantity. Although food 
in general is very abundant, the growth of this particular 
crop depends upon the amount of this ingredient, and while 
the seed which has been planted yields an abundant crop of 
young plants, only a few are able to grow up, and these can 
grow no faster than they can extract this particular ingredi- 
ent from the soil. 

In addition to organic food, the oyster needs a supply of 
carbonate of lime to make its shell, and this is supplied to it, 
in solution, in sea-water. If the shell is thin, or if it is formed 
very slowly, the danger from enemies and accidents is greatly 
increased ; and those oysters which are able to construct their 
shells with the greatest rapidity are the ones which survive 
and grow up. The amount of dissolved carbonate of lime 
which the ocean contains is unlimited, but the amount which 
can reach each oyster is not very great; and if all the oysters 
which attach themselves were to survive there can be no doubt. 
that they would exhaust the available supply of lime before- 
they failed to obtain enough organic food. 
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It is well known that shell-fish of all kinds thrive best when 
the supply of lime is greatest. The fresh-water mussels which 
live in streams and ponds where the supply of lime is scanty, 
grow slowly, and their shells are so thin that they are very 
subject to accidents, and their numbers are limited; but in 
limestone regions the shells are large and heavy, and the bot- 
toms of the streams are almost paved with mussels, and it is 
well known to conchologists that coral reefs and islands are 
the most favorable regions for the abundant growth of all 
kinds of shelled molluscs. 

The dead oyster-shell is soon corroded, and in a few years 
entirely dissolved, by the sea-water; and I think this fact is 
another reason why the young oysters thrive best on a natural 
oyster-bed. 

How far the supply of oysters is limited by the supply of 
lime it is impossible to say; but when we recollect how im- 
portant it is that the young oysters should soon find solid 
bodies to fasten themselves to, and that they should protect 
themselves by strong shells of their own as quickly as possible, 
it will be seen that the danger of exterminating a natural bed 
by over-dredging would be much less if the empty shells were 
replaced upon the bed. There can be no doubt that the best 
natural beds may be destroyed by over-dredging, and that this 
fate will be certain to overtake the beds of the Chesapeake 
Bay if the oyster industry continues to increase, and matters 
are left to adjust themselves. 

Like most dangers, this is one which will not become con- 
spicuous until it is too late to find a simple remedy. 

Whether the number of oysters which are at present taken 
from our oyster beds is too great or not is a matter which is 
outside the field which I undertook to investigate, but it is a 
matter in which the public have the greatest interest, and the 
extent of the oyster beds, and the number of oysters which 
they can supply each year, should be accurately ascertained 
before it is too late. 

A prophet of future evil is always regarded as an unseason- 
able croaker, but the facts which I have noticed seem to show 
that, whether the danger of exterminating the best and most 
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accessible oyster beds is near or remote, it is sure to force 
itself upon us some time. If we wait for that time the 
remedy will be slow and expensive, but prevention of the 
danger in time would not necessarily be attended with any 
very great expense. 

The investigation into the hydrography and general condi- 
tion of the oyster beds of Tangier and Pokamoke Sounds, 
which has been so ably conducted by Captain Winslow, of the 
United States Coast Survey, during the past two summers, 
will supply the necessary information ; and should these inves- 
tigations show that any of these beds are in immediate need 
of artificial help to save them from destruction, I hope that 
the observations I have detailed in this paper may point to 
the way in which this help may be given. 
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PART: TI-EMBRY OROGY. 


THE SEXES OF THE OYSTER. 


A list of the contradictory opinions which various writers 
have expressed regarding the distinctness of the sexes of the 
oyster is hardly worth publishing, since all the thoroughly 
competent observers who have investigated the subject in 
modern times agree that each oyster is, at the breeding season, 
either a male or a female. 

During my investigations I submitted more than a thousand 
oysters to microscopic examination. My studies were carried 
on during the breeding season, and I did not find a single 
hermaphrodite. The male cells are so small compared with 
the eggs that it would be impossible to state that a mass of 
eggs taken from the ovary contained no spermatozoa, although 
they could not escape detection if they were at all abundant. 

On the other hand, a single egg in the field of the micro- 
scope in a drop of male fluid would be very conspicuous, and 
could not escape detection ; and the fact that not a single case 
of this kind occurred is suflicient to establish the distinctness 
of the sexes at the breeding season. 

A short time since, October 25th, I examined a number of 
oysters with the same result. I found six females with ovaries 
filled with nearly ripe ovarian eggs, and eight males whose 
testes were filled with spermatozoa, most of which were im- 
mature, but some of them fully developed and active. 

One of the males and one female were hardened in chromic 
acid, and a number of microscopic sections were cut from 
various parts of the reproductive organs of each. None of the 
ovarian follicles or parts of follicles of the female contained 
anything but eggs, and not a single egg at any stage of devel- 
opment was found in any part of the body of the male. 
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In order to show how conspicuously the characteristics of 
the sexes are shown in these sections I have made careful 
drawings of two of them. Figure 53 is a section of part 
of the visceral mass of the female, showing nine ovarian 
follicles cut in various directions. Each follicle contains a 
nearly central cavity, and around this, on all sides, the 
opaque granular eggs project from the basement membrane 
of the follicle, to which they are attached either directly or 
by long stalks. Each egg contains a large, conspicuous, oval, 
transparent nucleus, and a single nucleolus, which is on that 
side of the nucleus which is nearest the point of attachment 
to the membrane. The eggs are so crowded that they are 
flattened and rendered polygonal by mutual pressure, and in 
some places there is a very regular alternation of those with 
and those without stalks. 

Figure 67 is a section of a portion of the visceral mass 
of a male, as seen with the same magnifying power. The 
space nearest the basement membrane of each follicle is 
here occupied by a thick layer of small cells, the mother 
cells of the spermatozoa, and the centre of the follicle, instead 
of being empty, as in the female, is filled with a mass of sper- 
matozoa, which have been set free. Some of the follicles 
shown in this section open by slightly constricted orifices into 
a large oval duct, with a lining of epithelial cells. These 
ducts are filled with nearly ripe spermatozoa, which have been 
forced into them from the follicles, and even in the hardened 
specimen traces of the movement of the spermatozoa from 
the cavities of the follicles into that of the duct are retained. 
A comparison of this figure with the one just described shows 
the male follicle to be so different from the female follicle in 
structure and appearance that the occurrence of a male folli- 
cle in a section of the ovary, or of a female follicle in a section 
of the testis, could not escape instant detection, and it is also 
plain that one of the very characteristic ovarian eggs shown 
in Figure 53, could hardly fail to attract attention at once if 
it should occur in a section of the testis. 

My olservations tend to show, then, that the sexes are sep- 
arate in the American oyster of the Chesapeake Bay during 
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the summer months and up to the end of October, but the 
present season has been unusually mild, and Capt. Winslow, 
U.S. N., tells me that he found oysters in October of this year 
in Tangier Sound, the eggs from which he succeeded in fertiliz- 
ing. It is possible, then, that those which I examined were 
ready to spawn this season. If this is so, all my observations 
have been made during the breeding season, and it may be pos- 
sible that later in the year hermaphrodite individuals may be 
found. There is nothing improbable in the statement that 
oysters change their sex, and that an individual may be a 
female one year and a male another year, but my observations 
certainly do not indicate that this is the case with the Ameri- 
‘can. species. 

The only observations which I have met with on this sub- 
ject, made in this country, are by McCrady (Observations on 
the Food and Reproductive Organs of Ostrea Virginiana, 
with some Account of Bucephalus Cuculus: Proceedings Bos- 
ton Soc. Nat. Hist., December 3d, 1873, pp. 170-192). He 
says that at a time when the ovarian eggs are very small and 
immature “the spermatozoa may be seen in their aggregated 
‘or even their free condition, actively moving about among 
masses of granular yolk substance, inclosing many germina- 
‘tive vesicles, without exhibiting any attraction for them, and 
without the appearance of any change in the young vesicles 
themselves.” (Page 172.) 

Regarding the oysters nearer the breeding season, when the 
eges were more mature, he says, p. 174: “I endeavored next 
to ascertain whether or not spermatozoa were present, but 
could not satisfy myself on this point, as my eye had become 
fatigued, and no disposition of the light enabled me to dis- 
cover whether the minute dancing cellules, which were quite 
numerous, had or had not a tail.” 

This observation would seem to indicate that, while the 
sexual elements are immature, both male and female elements 
“may occur in the same individual. 

The most thorough and satisfactory observations upon the 
sex of the European oyster are those by MObius, and his 
-account shows that the sexes are separate at the breeding 
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season. His observations were published in 1871, under the 
title “ Untersuchungen uber die Fortpflanzungsverhaltnisse- 
der Schleswigschen Austern. Nachr. der deutchen Malak. 
Gesellsch. III, 1871. Abstr. in Hoffmann u. Schwallbe’s Jahres- 
berichte, 2, 1878, p. 338. In his most recent publication on 
the oyster (Der Auster und die Austern-wirtschaft, Berlin,. 
1877), he reviews the subject and says, p.19: “ Die Austern 
sind Zwitter. In einer grosseren Zanl Austern fande ich in 
der ganzen Geschlechtsdruse nur Befruchtungskorper, aber 
keine eier. Bei 7 Austern, die blau Brut im Barte trugen 
enthielt die Geschlechtsdruse Befruchtungskoérper.” 

It would seem to be at least as probable that these seven 
oysters were males which had drawn floating embryos in on- 
to their gills as that they were females which had changed to. 
males after laying all their eggs. 

“Drei Austern mit jungeren weissen Keimen im Barte hat- 
ten keine Befruchtungskéorper in der Geschlechtsdruse. Bei 
den meistern Keimentrachtigen Austern enthielten der Gesch- 
lechtsdruse weder Eier noch Befruchtungskérper. Von 309 
Austern, welche am 25 Mai auf vier verschiedenen Banker im 
Osten der Insel Sylt gefischt und von 26 Mai bis 1 Juni unter- 
sucht wurden, waren 18 Procent geschlechtlich unentschie- 
den, dei ubrigen 82 Procent waren zur Halfte eiertrachtig,. 
zur Halfte spermatrachtig. Bie keiner waren die Geschlechts- 
producte ausgereift. Aus diesen Befunden schliesse ich dass. 
in der Geschlechtsdruse der Austern nicht gleichzeitig, son- 
dern folgzeitig Kier und Befruchtungskérper entstehen ; dass 
Befruchtungsképer sehr bald nach dem Ausstossen der Kier 
entstehen kénnen, und dass wahrscheinlich der eine Halfte 
der Austern einer Gebietes in einer Brutperiod blos Eier die 
andere Halfte blos Sperma bildet.” 

His conclusion that the sex of the oyster changes after the 
reproductive elements have been discharged from the body, is 
thus seen to rest upon the occurrence of spermatozoa in the 
reproductive organs of oysters whose gills carried embryos, 
but as it seems perfectly possible that these might have 
escaped from the mantle chambers of the oysters, and thus 
gained access to the gills, there is no proof that these oysters 
had ever acted as females. 
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Lacaze-Duthier’s observations, published more than twenty 
years ago (Ann. d. Se. Nat. 1854. Organes génitaux des 
Acéphales Lamellibranches.; and, Comptes rendus, 1855, x 4, 
415-420. Des organes de la generation de V’huitre), are very 
similar to those of Moébius. He says that at any given time 
each oyster is almost exclusively male or almost exclusively 
female, and he thinks that the young oysters are functionally 
male, and become female as they grow older. 

As I have already stated, I have found oysters only one 
year old which contained ripe eggs, and eggs only, and others 
of the same age which were exclusively male, and I have suc- 
ceeded in fertilizing the eggs of the one with the fluid of the 
other. This observation, which is corroborated by Gerbe’s 
statement (Zool. Record, 1876, xiii., Mol. p. 62), that among 
435 European oysters one year old, he found 35 with young; 
127 with ripe eggs, and 189 with ripe semen, seems to be 
sufficient to show the incorrectness of Lacaze-Duthier’s con- 
jecture that the functionally male condition precedes the func 
tionally female condition. 


MANNER OF FERTILIZATION. 


Although the American oyster seems well adapted, like the 
European species, and various other marine and fresh-water 
Lamellibranchs, to draw into its mantle-chamber, with the sea- 
water, the spermatozoa discharged from the mantle-chambers 
of neighboring oysters, and thus to bring about the fertiliza- 
tion of the eggs inside the cavity of the shell, this does not 
seem to occur. 

I have carefully searched the gills and mantles of more than 
a thousand oysters at atime when the reproductive organs 
were plainly seen to be discharging their ripe contents, and 
have not found a single fertilized egg or embryo in any part 
of the mantle-chamber, in or on the gills, or anywhere else 
inside the shell. This negative evidence, together with the 
fact that the eggs can be hatched after they have been arti- 
ficially removed from the ovaries seems sufficient to prove, in 
the absence of all evidence to the contrary, that the cggs of 
the American oyster undergo development in the open ocean. 
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The various observations which haye been published re- 
garding the place where the eggs are fertilized in the 
European oyster are very contradictory. 

In 1827 Home stated (Phil. Trans. 1827,) that the eggs are 
impregnated inside the ovaries; but as his paper also states 
that the rotation of the ciliated embryo is caused by a para- 
sitic worm, it is doubtful whether the means at his command 
were adequate to the solution of the question. 

In the “ Report of the Commission appointed to Examine 
into the Methods of Oyster Culture in France and in the 
United Kingdom with a view to the [Introduction of Improved 
Methods of Culture of the Oyster into Ireland, 1870,” J. G. 
Hart, Esq , one of the Commissioners, says, p. 10: “ Artificial 
fecundation, such as is practiced with the Salmonidae, is im- 
possible, from the fact that fecundation takes place before the 
extrusion of the ova from the ovaries, and therefore we must 
conclude that with the oyster the utmost that can be done by 
so-called artificial breeding is not the procuring of artificial 
impregnation, but only the shepherding of the impregnated 
ova during infancy.” The five original figures which he gives, 
pp. 9 and 11, Figs. 1, 2, 8, 4 and 5, as well as his account of 
the early stages of the oyster, are so crude and indefinite as 
to throw great doubt on the value of his evidence. 

In a work entitled “Guide Practique de l’Ostreicultur,” 
Prof. Felix Fraiche makes a similar statement, that since the 
eggs are fertilized within the ovaries artificial fertilization is 
impossible, but his statement does not appear to be based 
upon observation. 

Eyton, who appears to be a thoroughly competent observer, 
states (History of the Oyster and Oyster Fisheries, by T. C. 
Eyton, F. L. S., F. Z. S.: London, 1858, p. 21) that in a num- 
ber of oysters which he has opened and examined at various 
times, and from different places, embryos, at different stages 
of development, were present inside the ovaries as well as on 
the gills. There seems to be no reason for doubting his evi- 
dence, but it does not seem to be sufficient to show that the 
eggs are fertilized exclusively in the ovaries. 

Mobius, whose statements rest on careful observation, states 
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{Die Austern und die Austern-wirtschaft, p. 17) that the oys- 
ters discharge their ripe eggs into the gills, and that they 
commence their development after they have left the repro- 
ductive organs 

The occurrence of unfertilized eggs on the gills is conclusive 
evidence that impregnation does not always take place in the 
ovaries, but it cannot be regarded as evidence that the eggs 
have not been discharged from the cloaca into the external 
water, and then drawn back into the mantle chamber. It 
seems possible that some, at least, of the eggs of the European 
oyster may be fertilized outside the shell, as is the case with 
the American species; but there does not at present seem to 
be any reason to believe that they ever complete their devel- 
opment elsewhere than inside the shell. It is, of course, 
impossible for an American to decide this point, but I think 
it is one to which the renewed attention of European natural- 
ists might well be directed. 


SEGMENTATION. 


The segmentation of the oyster egg is remarkable for its 
great rapidity, for its bilateral symmetry, and for the very 
well marked alternation of periods of activity with periods of 
rest. The rate of segmentation varies greatly according to 
temperature and other conditions, but in some cases the cili- 
ated embryo is formed within two hours after fertilization. 
After the completion of the first division the position of the 
right and left sides, as well as that of the dorsal and ventral 
‘surfaces, is determined. 

The ripe, unfertilized egg is quite variable and irregular in 
shape, usually elongated and pear-shaped, but sometimes 
polyhedral, and without the stalk, round over part of its sur- 
face and flattened over part, or even perfectly spherical. The 
characteristic shapes of the eggs are well shown in 49, 51 
and 53. No external membrane is visible in the unfertilized 
egg, and, as shown in the figures, the protoplasm of the 
yolk forms a thin, slightly granular layer around the very 
large oval, transparent germinative vesicle, which again con- 
tains a single, more highly refractive, germinative dot. In 
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from five minutes to an hour after impregnation the eg 
becomes quite regularly spherical, as shown in Figure 1, and 
is now covered by a distinct limiting membrane, which ad- 
heres closely to the surface of the uniformly granular yolk. 

The changes of segmentation take place so very rapidly 
that the close observation of the living egg demanded all my 
attention, and I was not able to make any observations upon 
stained specimens, regarding the fate of the germinative vesi- 
cle, or the orgin of the polar globules or formation of the first 
segmentation nucleus; and the living egg is sufficiently opaque: 
to prevent observations upon this point. 

After the egg has assumed the spherical form shown in Fig- 
ure 1, it remains without change for some time, usually nearly 
an hour, and then enters upon a period of activity, during: 
which changes follow each other with great rapidity. 

The first thirteen figures were drawn from the same egg. 
As the day was very cold, the changes were slow, and the 
first period of activity did not set in until two hours and 
seven minutes after impregnation, but the series of changes. 
shown in Figures 2-13 occupied only seventeen minutes, and 
this was so much longer than usual that I was able to com- 
mence my series of drawings by sketching them. 

As shown in Figure 2, the egg commences its activity by 
elongating and becoming oval, with one end narrower than 
the other. The narrow end is to become the nutritive pole, and 
the broad end the formative pole of the segmenting egg. In 
all the figures of segmenting eggs the formative pole is above, 
and the nutritive below, and the latter corresponds, in a gene- 
ral way, to the dorsal surface of the embryo. 

Contractions now begin to make their appearance at the 
formative end, throwing the limiting membrane into waves or 
wrinkles, which travel rapidly towards the formative pole, 
near which they disappear. 

The wrinkles are shown in Figure 2. It is, of course, 
impossible to show their movement in a drawing, but the 
progression over the surface of the yolk, from the starting- 
point at the small end to the place where they disappear near 
the round end, is well marked, and isa constant characteristic, 
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which may be found in every egg by patient watching. It is. 
of very short duration, and the limiting membrane usually 
becomes smooth again in about fifteen seconds after the con- 
tractions commence. Before I discovered that similar waves. 
run over the surface of the egg for a few seconds at the begin- 
ning of the active changes at later stages of segmentation, I 
naturally inferred that they were connected with the extru- 
sion of the polar globules. While it seems probable that they 
are in some way connected with this extrusion, their occurrence 
at later stages shows that this is not their only significance. 

So far as I am aware, this is the first notice of their occur- 
‘rence. 

Soon after the waves commence, an area, which is a little: 
less granular than the mass of the egg, becomes visible at the- 
formative pole, and from this the first polar globule soon 
begins to protrude, pushing out the external egg-membrane. 
Figure 3 is the same egg two minutes later, and Figure 4 is. 
the same after another interval of two minutes. The oval 
outline is now gradually changing to a pear-shape, the stalk 
of the pear occupying the nutritive pole, and the polar 
globule projecting from the middle of the broad end of 
the pear at the formative pole. During these stages the 
granular matter of the yolk may be seen to flow in a steady, 
slow current, around the periphery of the egg, but, as far as I 
could observe, the current has no definite starting-point or 
terminus. At these stages there are no waves on the surface, 
and the membrane is smooth. It is interesting to observe 
that while these changes are taking place the nutritive end of 
the egg grows a little more transparent than the formative 
end, a reversal of what occurs in almost all other eggs which 
pass through unequal or irregular segmentation, although 
Lovén has described the same phenomenon in Crenella. In 
a short time three planes of cleavage run in towards the centre 
of the egg from three equidistant points on the periphery, as. 
shown in eee 5, which is two minutes later than Figure 
4, although the changes usually take place much more rapidly. 

One of these planes is at the point occupied by the polar 
globule, and the others about midway between it and the: 
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nutritive pole, and two of the three nearly equal masses into 
which the egg is blocked out lie at the formative end, and 
one at the nutritive end; the latter is less granular than the 
pear. The three furrows do not tend to meet exactly at the 
centre, but as shown in Figure 6, two minutes later than 
Figure 5, the one which runs down from the polar globule 
inclines to oneside so as to meet one of the side furrows before 
the other. During the stages shown in this and the preceding 
and succeeding figures the protoplasm of the whole egg is 
violently disturbed, and the granular matter quivers or dances, 
with what would be called “ Brownian” motion, were it not 
confined to this particular stage of development. At the 
stave shown in Figure 5, the three lobes a, 6 and ¢ of the 
trefoil are nearly equal in size, but at the present stage, 
Figure 6, the one at the nutritive end, a, is the largest, and the 
one which is most perfectly separated, c, the smallest. The 
later stages show that this smallest spherule is posterior to the 
larger one, and this figure therefore gives a view of the left 
side of the egg or embryo with its dorsal surface below. For 
the sake of brevity, we may now call the smallest spherule, ¢, 
-of Figure 6, the first micromere, the next largest, }, the second 
micromere, and the one at the nutritive pole, a, the macromere. 

In one minute after the stage shown in Figure 6 the verti- 
cal furrow has united with one of the lateral furrows, to sep- 
arate off the first micromere, and the second lateral furrow 
has run in and united with the line thus formed, so that the 
egg is now divided into three separate masses, each of which 
now becomes spherical, as shown in Figure 7. This stage ends 
the first period of activity, and the changes which follow re- 
sult in the gradual obliteration of the sharply defined charac- 
teristics which have been acquired. 

In forty-five seconds after the stage shown in Figure 7 the 
two micromeres, 6 and c, have approached and united with 
each other, as shown in Figure 8, and the second micromere, 3, 
‘has also become fused with the macromere, a, although the 
ege still has its trefoil outline, and is now very similar to the 
stage shown in Figure 5. In another minute Figure 9, the 
fusion of the second micromere, 6, with the macromere, @, is 
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much more marked, and the first micromere c has also begun 
to unite with the macromere. Up to this time the lines of 
union of the three spherules have been visible, but in another 
minute, Figure 10, there is no line to indicate the fusion of 
the second micromere } with the macromere a, and the prim- 
itive distinctness of the two is only indicated by a depression 
in the outline, which soon disappears entirely, as is shown in 
Figures 11 and 12. At the same time the first micromere, ¢, 
becomes more completely united to the mass, @ and 6, formed 
by the fusion of the second with the macromere, although, as 
shown in Figures 11, 12, 13, 14 and 15, the line of separation 
never becomes invisible, Of these, Figure 11 is three minutes 
later than Figure 10, and Figure 12 two and three-quarters 
minutes later than that. The next figure, 13, is from another 
ego, but is about two minutes later than 11, and shows the 
characteristics at the end of the second period of rest. At 
some time during the stages of which I have been speaking 
the egg sheds an external membrane, and I have copied this 
drawing here in order to show the membrane, nearly cast off. 
It will be seen that the casting of this membrane does not 
leave the surface of the yolk exposed, but that it is still cov- 
ered with an investing membrane. I am unable to say 
whether the membrane was originally more than one layer 
thick, or whether a new one is formed to replace the one 
which is shed. The time when the egg escapes from this 
membrane varies greatly, but it is usually earlier than this 
stage, and an egg at the stage 10, in the act of escaping, is 
shown in Figure 46. At the stage 13 the egg is again almost 
spherical, and consists of two masses, a large one, a and 6, and 
a small one, c, meeting each other upon a flat surface. The 
preceding stages show that the larger mass is compound, and 
made up of the macromere and second micromere, but there 
is no visible indication of this fact. The long axis of the egg, 
at this stage, does not pass through the polar globule, but 
parallel to it. 

At the stage which corresponds to this the eggs of many 
molluscs have a segmentation cavity, but there does not seem 
to be any space between the two spherules of the oyster-egg, 
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nor does a segmentative cavity make its appearance until 
much later. | 

From the stage shown in Figure 1, up to the stage shown 
in Figure 10, no traces of a segmentation nucleus could be 
made out in the living egg, but at the stage shown in Fig- 
ure 11, a large, circular, transparent body appears in the 
first micromere and another at the formative end of the com- 
pound mass formed by the fusion of the second micromere 
with the macromere. 

At the end of the second period of rest (Figure 13), these 
bodies are much larger, and their outlines are very clear. 
The commencement of the second period of activity is shown 
in Figure 14, which is six minutes after Figure 13. The 
two spherules swell up and become much more conspicuous 
than they were at the stage before, although they are still 
in contact over a considerable area. The wave-like motion, 
noticed at an earlier stage, is now repeated in each spher- 
ule, and runs over the surface from the point furthest from 
the polar globlue towards the end where this is situated; the 
wave continuing for about half a minute. At the time this 
motion commences a remarkable change takes place in the 
two transparent vesicles already mentioned. Each of these be- 
comes irregular and star-shaped, and long channels radiate 
from it into the substance of the yolk, as shown in Figure 
47. The central chamber then instantly disappears; the 
radiating channels are visible for a fraction of a second 
longer, and then disappear, and the places which the two 
large chambers had occupied are now (Figure 14), seen to be 
occupied by two small refractive nuclei. I at first thought 
that the radiating channels might be the same as the star- 
‘shaped figures of recent embryologists, but it seems more 
probable that each of the large chambers of Figures 11, 12 
and 13, contains a nucleus which might be brought out by re- 
agents, and which is surrounded by a more fluid substance, 
the diffusion of which through the yolk precedes the forma- 
tion of the amphiaster and the division of the nucleus. It is 
possible that this diffusion is the cause of the peculiar star- 
like arrangement of the granules of the yolk around the nu- 
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«cleus. The disappearance of the large chamber by a sudden 
‘contraction, and the diffusion of its contents through radiat- 
ing channels, are phenomena which are as unmistakable as the 
‘somewhat similar changes of the contractile vacuole of an 
infusorian, although, like the latter, they are somewhat difli- 
‘cult to discover, and can only be seen by keeping the egg 
under constant observation. 


In some instances, I was able to actually observe the disap- 
pearance of the germinative vesicle of the oyster egg. In 
many Lamellibranchs this body has considerable elasticity, 
and in Anodonta it may be forced by pressure through a small 
fissure in the ruptured egg-shell, and it will regain its original 
shape and size after it has escaped from the egg. This is not 
the case in the oyster, and in the ripe egg the vesicle seems to 
be almost as fluid as water, and cannot be pressed out of the 
yolk. Like all the changes in the oyster-egg, the disappear- 
ance of the germinative vesicle takes place with great rapid- 
ity, and the manner of disappearance is identical with that 
which I have just described in the case of the segmentation nu- 
‘cleus. It becomes irregular; radiating channels run off from 
it into the yolk; the central chamber vanishes, and the chan- 
nels are visible for an instant longer, and then disappear. 
The yolk is so opaque that I was not able to see that any part 
-of the vesicle was left behind as a pronucleus, but this is pro- 
bably the case. 

It is useless to speculate at present upon the significance of 
these highly suggestive changes, but they certainly show that 
we may hope for very interesting results from the minute his- 
tological study of the eggs of marine Lamellibranchs. 


In this connection, I may call attention to a point in the 
history of the “Auerbach’s figures.” It is not generaly known 
that these were first figured by Carus, more than fifty years 
ago, in the egg of a Lamellibranch. His figures of the seg- 
menting egg of Unio (Neue Untersuchungen tber die Ent- 
wickelungsgeschichte unserer Flussmuschel. Von Dr. J. G. 
Carus. Nova Acta, 1832, 8,1), show these structures about 
as they are represented by Flemming, but he regards: them 
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as the plates of a calcareous shell, and compares the egg to: 
a sea-urchin. 

To return to the segmentation ; immediately after the large 
vesicles have disappeared, the egg has the appearance shown 
in Figure 14. One minute later (Figure 15), the first mi 
cromere, c, has become nearly spherical, and stands out sharp- 
ly from the remainder of the egg, and the compound mass, a 
and 6, of the preceding figures, is again separated into the 
macromere, @, and the second micromere, 6. In another min- 
ute (Figure 16), the formative pole is divided into four mi- 
cromeres, one of which, 0, is only slightly marked off from 
the macromere, while the three others are more distinct. 
The impossibility of seeing both sides of the egg at once 
makes it difficult to say just how these four spherules are 
formed, but it seems most probable that two of them are. 
formed by the division of the first micromere, and two by 
the division of the second. 

In the egg which was figured the nearest spherule bears 
every indication of an origin by the division of the first mi- 
cromere, ¢, into two, and other eggs served to show with equal 
clearness that one of them is also separated off from the 
second micromere, 6. Certain irregular forms of segmenta-: 
tion, which will be described later, also appear to sustain this 
view. 

Owing to an unfortunate oversight, the,dotted lines which 
should connect the letters of reference with the parts they 
refer to were not copied in the drawings from which the photo- 
electrotypes of Plates II. and III. were made; but I hope 
that a more careful description will supply a remedy for the 
accident. ‘Two minutes later, Figure 17, three of the micro- 
meres, the first, c, and the two new ones, d d, are well de- 
fined and prominent; but one of them, the second micromere, 
b, has again begun to become fused with the macromere, a. 
After another interval of three minutes and a half, Figure 18, 
this micromere has become completely fused with the macro- 
mere, to form a compound mass, a and 8, which is almost 
spherical, and in this a single transparent vesicle has made its. 
appearance. ‘The other three ;micromeres are even more. 


49 


sharply separated than at the preceding stage, and a vesicle 
has made its appearance in each. After two minutes and a 
half, 19, these three micromeres have flattened down against 
each other and against the compound mass, so that the egg is 
once more nearly spherical. This stage may be called the 
third period of rest. 

This figure and the one before it are from the same egg, as 
indeed are all the figures on this plate except 25, 27 and 28; 
but after Figure 18 had beenssketched, the egg rotated a little, 
and Figure 19 is a view at right angles to all the preceding 
ones. 

The vesicles are seen to be a little larger than they were a 
few minutes before, but I did not succeed in seeing them dis- 
appear at this stage. 

The ege which was figured remained in the condition shown 
in Figure 19 for thirteen minutes, and during this time it 
rotated back again into the position which it had occupied at 
first. 

At the end of thirteen minutes the three micromeres ¢, d, d, 
again became conspicuous; the compound mass, @ and 6, 
elongated, and a surface depression separated the portion 6 
from the portion a, and the first micromere, a, quickly divided 
into two, as shown in Figure 20. 

By moving the cover-glass, | managed to rotate the eggs a 
little, and to get a sketch, Figure 21, in the same position 
as Figure 19. Figure 21 is one minute later than Figure 20, 
and it will be seen that the second micromere, 6, and two of 
the others, have already begun to flatten down and to pass 
into the resting condition. 

From this time on I was not able to keep the egg under 
constant observation, but examined it at short intervals. A 
well marked resting period follows the stage shown in Figure 
21, but as it presents no new features, it was not figured. 
Figure 22 is fifteen minutes later, and shows the egg at the 
fourth period of activity. There are now two more micro- 
meres, which appear to be formed by the two, ¢c, Figure 20, 
which were produced during the third period of activity by 
the division of the first, Figure 14, e. 
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The egg is now made up of one large micromere, a, at the 
nutritive pole, and at the formative pole six small, distinct 
spherules, ec, on one side of the polar globule, and one large 
one, 0, on the other side; this is flattened, in contact over a 
large area with the macromere, and is, without doubt, the 
second micomere of earlier stages. 

The history of the later stages shows that the single micro- 
mere, 0, of this stage is anterior to the polar globule, while the 
group of six is posterior to it. The single macromere occu- 
pies what is to become the dorsal surface, and this figure is 
accordingly a view of the left side. or the sake of brevity, 
I shall in future use the terms dorsal and ventral, right and 
left, and anterior and posterior in describing the embryo, and 
it will be convenient to make this figure a reference mark. 
The ventral surface is here above, the dorsal below, the left 
side towards the observer, and the anterior end on the right 
side of the figure. 

Figure 23 is a view of the posterior surface of the same 
ego twenty-three minutes later. The micromeres which are 
posterior to the polar globule have now increased in number, 
and form a cap—the ectoderm—resting upon the macromere. 
The number of spherules, or ectoderm cells which form this 
layer, now increases rapidly by the division of large cells 
into smaller ones, and two couples which have been formed in 
this way are shown in the figure. The ectoderm is also in- 
creased by the separation of new spherules or micromeres 
from the macromere at the point where this touches the poste- 
rior border of the ectoderm. This portion of the ectoderm 
may therefore be called the growing edge. 

Figure 24 is a view of the left side of the same egg five 
hours and fifteen minutes later. The anterior margin of the 
macromere is still separated from the polar globule by a sin- 
gle spherule, the second micromere, }, but posteriorly and at 
the sides the layer of ectoderm has grown considerably. At 
five points on the exposed side there are pairs of small cells, 
each of which has been formed by the division of a larger 
one. Figure 25 is another egg in nearly the same stage of 
development, but it has been copied here in order to show 


51 


the separation of a new micromere, g, from the macromere, a, 
-at the growing edge of the ectoderm. 
Figure 26 is a view of the same egg as Figures 22, 23 and 
24, but fifty-five minutes later than Figure 24. The ectoderm 
-cells are now much smaller and more numerous, and the 
mcromere is almost covered by them. At the growing edge 
-g, & new micromere is separating from the macromere, and 
there are now a number of small cells on the median line 
anterior to the polar globule. In dead eggs at this stage a 
transparent cavity separated the inner surface of the layer of 
-ectoderm from the macromere, but this space does not appear 
to be normal, and the macromere seems, in living eggs, to be 
in contact with the outer layer, and there is no indication of 
a segmentation cavity. In many respects the segmentation 
of the oyster egg is very similar to that of the egg of Unio, 
as described by Rabl, but in Unio the segmentation cavity 
is present at a much earlier stage than this. 
From this point on I made no attempt to trace the changes 
of individual eggs, but made sketches of new stages as I 
found them. The stages which are figured here are by no 
means all which were observed and sketched; and I found 
a number of embryos intermediate between nearly all the 
stages which were reproduced, so that my series was much 
more complete than the series of figures. 
Figure 27 is a surface view of the left side of an embryo 
twenty-seven hours after impregnation, and Figure 28 is an 
- optical section of the same embryo. The outline of the body 
has undergone considerable change, and the longest axis is 
now the axis which runs from the polar globule to the poste- 
rior end, and the vertical axis, which was the longest during 
the earlier stages, is now the shortest. In a view from above 
-or below the outline is elliptical. The optical section, Fig- 
ure 28, shows that the macromere is now divided into two 
large spherules, en, which are almost entirely covered by the 
ectoderm, e ¢, except over a small area on the dorsal surface. 
The polar globule is now separated from the anterior edge of 
the ectoderm by four cells, which are smaller than those at 
the opposite or growing edge. Figure 29, is a view of the 
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dorsal surface or nutritive pole of a somewhat older egg,. 
showing the two spherules of the endoderm uncovered by 
the ectoderm. The flattening of the embryo at the ends 
of the vertical axis, which had made its appearance at the- 
stage shown in Figure 27, has now become more pronounced, 
and the body is nearly disk-shaped, with its dorsal and ventral 
surfaces flattened and parallel. The two endoderm cells now 
divide up, and a short time after the stage last figured they 
are six in number, as shown in Figure 30, which is a view 
of the ventral surface; the dark endoderm cells being vis- 
ible through the more transparent ectoderm. Figure 31 
is an optical longitudinal section of a somewhat older em- 
bryo, represented with its dorsal surface to the right, and its 
anterior end above. The flattening of the upper and lower 
surfaces is well shown in this figure. At about this stage, or 
a little earlier, the ectoderm and endoderm separate from each 
other, and a well marked segmentation cavity, or, more prop- 
erly, a body cavity, is now clearly visible between them. The 
endoderm has now divided up into a number of large spher- 
ules, forming a Jayer which is pushed in towards the ectoderm,. 
so that the dorsal surface is no longer flat, but saucer-shaped, 
thus forming a wide, shallow cavity, the primitive digestive- 

cavity,g. On the ventral surface the ectoderm cells now carry, 
a few short scattered cilia, a the embryo begins to swim 
or rotate a little. 

It now undergoes considerable change of form, and in a 
few hours it presents, when seen in a side view, the form 
shown in Figure 32. 

This is a surface view of the left side, and Figure 33 is an 
optical longitudmal section of the same embryo. This stage 
is of great importance in the attempt to raise the young from 
artificially fertilized eggs, for the velum now makes its appear-- 
ance, and the embryos swim to the surface of the water, 
where they form a dense layer, which can be siphoned off into 
a supply of pure sea water, leaving the dead eggs behind.. 
The outline at this stage is very irregular, but perfectly defi- 
nite and characteristic, although the great activity of the em- 
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bryo renders this, in the oyster, as in most other molluscs, 
‘the most difficult stage to study. 

I give three surface views of it (Figures 32, 384 and 35), in 
order to show the characteristics of the various aspects. Figure 
32 is a view of the left side, with the anterior end to the 
right and the dorsal surface below. Figure 34 is an anterior 
view of the ventral surface, that is, a view of the upper right 
hand surface of Figure 32, and Figure 85 is a view of the 
dorsal surface. In both 384 and 35 the anterior end is below. 
In the embryo from which these figures were drawn the polar 
globule was not present, but in other embryos it occupied 
the centre of the tuft of cilia of the velum, as shown, at a 
later stage, in 36,so that there can be no doubt that the velum 
occupies that end of the embryo which is above in Figure 81, 
and at the right in most of the preceding figures. 

Near the centre of the ventral surface—the top of Figure 

-32—there is a well marked and constant protuberance of the 
body: wall, which occupies the region which, in most mol- 
luscan embryos, gives rise to the foot, and which may perhaps 
be regarded as a rudiment of that organ. In front of this 
protuberance the anterior end of the body is round, and is 
occupied by the long cilia of the velum, which form a com- 
plete closed circlet. In the centre of the dorsal surface the 
body is crossed by a deep crescent-shaped furrow, 32, 34 and 
35 g, which is transverse to the long axis of the body, and 
which is seen in an optical section, 83 g, to be prolonged into 
the body as the primitive digestive cavity. 

Posterior to this the body terminates in a pointed protu- 
berance, 32, 83 and 35 a, which is of importance in deter- 
mining the relation between this and later stages, and which 
may be called the anal papilla. A comparison of Figure 
33 with Figure 31 indicates that the present form of the body 
has been brought about by the infolding of the edges of the 
disk-shaped embryo, Figure 80, towards the dorsal surface, 

‘In such a way as to carry the endoderm into the centre of the 
body, thus giving rise to a primitive digestive cavity, with a 
dorsal blastopore situated in the centre of a crescent-shaped 
“transverse furrow. abl has figured a stage in the develop- 
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ment of Unio (Entwickelungsgeschichte der Malermuschel, 
Figures 28 to 32), which is very similar to this, both in out- 
line and in internal structure, and Flemming has figured a 
very similar stage in Anodonta (Entwickelungsgeschichte der 
Najaden, Taf. IL Figure 32), but each of these authors re- 
gards the surface where the polar globule is placed as poste- 
rior. The published accounts of the transformation of the - 
glochidium into the adult Unio or Anodonta (Ueber die post- 
embryonale Entwickelung unserer Susswassermuscheln (Ano- 
donta). von Dr. M. Braun in Wurzburg. and: Zur Entwicke- 
lungsgeschichte der Teich- und Flussmuschel. von Carl 
Schierholz.) are not sufficiently explicit to decide what the 
relation between the body of the larva and that of the adult 
really is, and until some one publishes a satisfactory illus- 
trated account of the transformation, the fact that the velum 
of the oyster certainly makes its appearance at the point 
which is oceupied by the polar globule must lead us to believe 
that Flemming and Rabl are in error, and that the region 
between the letters @ and 7 of Rabl’s Figure 28, is that 
which is occupied by the velum in the the marine Lamelli- 
branchs, and therefore the anterior. 

The free-swimming stage may be reached, under excep- 
tionally favorable circumstances, within two hours after im-- 
preenation, but it is not usual for the embryo to attain to this 
dezree of development in less than twenty-iour hours, and it 
may require more than two days to reach it. The duration 
of this stage also varies greatly, but after from one to twelve 
hours the embryo will be found to have assumed the form 
shown in Figure 36, which is the same view as Figure 32. 
The outline of the body has not undergone much change, and 
the anterior end is still rounded and carries the velum, while 
the pointed anal papilla, a, occupies the posterior end. The- 
foot-like protuberance on the ventral surface has disappeared, 
and the blastopore on the dorsal surface has entirely closed, and 
the ectoderm has become continuous over it, thus leaving the - 
endoderm as a spherical body of cells inside the body eavity. 
I was not able to discover any central cavity inside this mass, . 
but the cells are so opaque that it would be very difficult to - 


55 


see a small cavity if one were present, and I do not think 
there is any reason to believe that the primitive digestive cavity 
becomes obliterated, although I am certain that this is the 
fate of its external opening. Before the crescent-shaped 
transverse groove has entirely disappeared, a small, irregular, 
transparent body, Figure 36 s, makes its appearance at each 
end of it, and the subsequent history shows that these two 
bodies are the two valves of the shell, which are entirely sep- 
arate from each other from the first. 


THE RATE OF SEGMENTATION. 


Before I go on with the description of the later stages of 
development, I wish to discuss two or three points in connec- 
tion with the stages which I have already described; one of 
these is the rate of segmentation. 

As I have already stated, the time record which I have 
given in connection with the figures is exceptionally slow, 
and I will now give the intervals between certain stages in 
the development of other lots of eggs for comparison: 

Lor A.—Warm, bright day. Eggs fertilized at 10 A. M.; 
segmentation commenced between 12 and 1.30 P. M., averag- 
ing about 1 P. M., or three hours after fertilization. The 
stage shown in Figure 26 was reached by most of the eggs 
between 2 P. M. and 3 P. M., or about five hours after im- 
pregnation. 

The stage shown in Figure 32 was reached about 4 P. M., 
and seven hours after fertilization nearly all the embryos were 
swimming at the surface. 

Lor B.—Cool day. Eggs fertilized at 10.30 A. M. About 
half of the eggs developed, and sezmentation commenced be- 
tween 12.30 and 2 P. M., or about three hours after fertiliza- 
tion. The stage shown in Figure 26 was reached in about 
twelve hours, and the stage shown in Figure 32 was reached 
by a very few eggs during the second day, but at the end of 
the second day all were dead. 
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Lor C.—Very cold; hail and rain. The eggs from several 
ripe females w cre fertilized, but no changes followed, and all 
the eggs soc a decayed. | 

Anoth: ¢ lot of embryos, which were about three days old, 
and in the stage shown in Plate III, Figure 38, also died. 

Ler. D.—Day quite cold. The eggs from three females 
were very carefully fertilized with a mixture of the semen 
from three males at 10 A. M. About one in one hundred 
commenced segmentation between 1 and 6 P. M, and devel- 
‘oped very slowly. "The next day all were dead. As the eggs 
were perfectly ripe, and became covered with active sperma- 
tozoa, their failure to develop must have been due to the low 
temperature. 

Lor E.—Quite cool in the morning; warm and sultry in 
the afternoon. Eggs fertilized at noon, and segmentation 
commenced in about two hours. At 7.50 P. M. about half of 
them had finished segmentation, and at 11.15 P. M. most of 
them were in the stage shown in igure 32. On the fourth 
day most of them were doing well, and had reached the stage 
shown in Figure 42, when a fall in the temperature killed all 
of them. 

Lor F.—Rather warm. Eggs fertilized at 6 P. M., and the 
next morning at 5, or eleven hours after fertilization, some 
were in the stage 32, and some in the stages 36 and 37. 

Lor G.—Day quite warm. Eggs fertilized at 5 P.M. At 
10.15 P. M., or a little more than two hours after fertilization, 
nearly all of them were in the early stages of segmentation, 
and at 5 A. M., or nine hours after fertilization, they were in 
the stage shown in Figure 37, and in forty-eight hours they 
were in the stage 42. 

Lor H.—Very hot day. Segmentation was completed two 
hours after fertilization, and in two hours and a half the em- 
bryos were in the stage 32, and in forty-eight hours in the 
stage shown in 43. 

I was so far from the water during my investigations that I 
was not able to make any observations upon the temperature 
of the oyster beds during the spawning season, but the cases 
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~which I have selected above show the dependence of the young 
upon continuous warm weather. 

The past spring and summer were unusually cool, and it 
was not until the middle of July that the weather was warm 
for more than three or four days in succession, and my failure 
to find any floating embryos in the open ocean may be due 
to the fact that they were killed by the cold as fast as the 
egos were laid. After the middle of July I found a few em- 
bryo at the surface of the water of the Sound. 


EXCEPTIONS TO THE NORMAL METHOD OF SEGMENTATION. 


The method of segmentation, as I have described it, is the 
normal method, and is followed exactly by a very large pro- 
portion of the eggs—by more than $0 per cent. of them, I 
should think; but a few eggs in every lot present considera- 
ble variation, especially in the earlier stages. 

Plate X, Figures 54 to 62, shows one of the most common 
variations. If a number of eggs be carefully watched during 
the early stages a few will be found to reach the stage shown 
in Figure 13, Plate I, more directly than the ordinary eggs, 
without going through the process of forming the second mi- 
cromere 6, of Plate I, and then obliterating it. Figure 54 is 
an egg two hours and seven minutes after fertilization, and in 
the stage shown in Figure 4. Two minutes later it had as- 
sumed the form shown in Figure 55, which is very similar to 
Figure 5, except that the three lobes of the trefoil are less 
sharply separated. Two minutes later it had assumed the 
form shown in Figure 56, and one minute later the form shown 
in Figure 57. As shown by these figures, the second micro- 
mere does not become distinct, as in Figure 6, but the faint 
indication of it shown in Figure 55 quickly disappears, and 
the subsequent changes result in the separation of the egg 
into two masses, instead of three. Figure 58 is forty-five 
seconds later than Figure 57, and Figure 59 four minutes and 
fifteen seconds later. A single furrow now extends nearly 
across the egg, from the polar globule, and divides it into two 
nearly separated portions—a small one and a large one. In 
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one minute and a half the two were entirely separated (Fig— 
ure 60), and in two minutes and fifteen seconds more (Figure- 
61) each part was prominent and rounded, and in five min- 
utes more (Figure 62) they had again approached each other,. 
and assumed the form of Figure 13. This is the variation 
which is most frequently met with, and it is plainly a simpli- 
fication of the normal method, by which the result of the 
first period of activity is reached more directly. In another 
variation, which is met with much less frequently, the sec- 
ond period of rest is entirely left out, and the stage shown in 
Figure 18 is reached directly, as shown in Figures 63 to 66. 
In this case the ege passes through the stages 1, 2,3 and 4, of 
Plate I, but when it assumes the trefoil form of Figure 5, a 
second plane of cleavage, passing through the axis of the polar 
globule, divides each micromere into two, as shown in Figure 
63, in side view, and in 64, viewed from the formation pole. 

Three of these spherules remain distinct, but in a few min- 
utes one of them, which appears to correspond to the second 
micromere of the normal method of segmentation, becomes 
fused with the macromere, as shown in Figure 65, which cor- 
responds to Figure 16 of the normally segmenting egg. <A 
few minutes later it assumes the form shown in Figure 66, 
which is clearly the same as Figure 18. Besides these two va- 
riations, which occur quite frequently, and are sufficiently regu- 
lar to demand especial notice, there are occasional irregulari- 
ties, such as are always found, when a number of eggs are 
carefully compared, but these do not call for minute descrip- 
tion. 


THE SIGNIFICANCE OF THE SEGMENTATION OF THE OYSTER EGGS.. 


Our information 1egarding the early stages in the develop- 
ment of Lamellibranchs is very scanty indeed, but so far as 
it goes it indicates that the process of segmentation, as I have 
described it, is, with slight modifications, common to the whole 
class. 

Lovén’s memoir (Bidrag till Kannedommen om Utvecklin-. 
gen af Mollusca Acephala Lamellibranchiata. Af. Lovén.. 
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kongl. Vetenskaps-Akademiens Handlinger. Stockh. 1848), 
contains nearly all the present knowledge of the process of 
segmentation in the marine Lamellibranchs. I have not the 
paper before me as I write, and my notes upon it, which were: 
made several years ago, do not contain any figures, so I am 
not able to make a minute comparison, but the figures which 
he gives of the segmenting eggs of Crenella and Cardium are 
essentially like the same stages in the development of the 
oyster egg, and show that in these two genera the egg divides. 
into a single macromere situated at the nutritive pole, and a 
number of smaller micromeres situated at the formative pole, 
and that the macromere is gradually surrounded by a layer of 
ectoderm cells, which are formed in part by the division of 
the micromere and in part by the separation of new micro- 
meres from the macromere. 

According to the short abstract which Brobetsky (Studien 
uber die Embryonale Entwickelung der Gasteropoden, von 
Dr. N. Brobetsky aus Kiew. Arch. f. Mik. Anat. 1870, pp. 95— 
Taf. vili-xiii) gives of Lovén’s observations upon the segmen- 
tation of the egg of Crenella, p. 104, the resemblance to the 
oyster does not stop here, but extends to more minute details. 
The egg divides, as it does in the oyster, into a first and a 
second micromere, and a macromere which is more trans- 
parent than the micromeres. After these three spherules have 
become distinct, one of the micromeres fuses with the macro-- 
mere, and all traces of it disappear for a time. The other then 
flattens down upon the compound mass, and the egg assumes 
the condition shown in Figure 13. Soon both the first and 
the second micromeres again become prominent, and then 
divide, so that there are now four micromeres at one pole of 
the egg and one larger macromere at the other. One of the 
four now fuses with the macromere again precisely as it does 
in the oyster, and a stage like my Figure 19 is reached. As 
in the oyster, Lovén notices the alternation of periods of rest. 
and activity for some time longer, and the agreement with 
the oyster appears to be most complete. 

Our knowledge of the early stages in the development of the 
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fresh water Lamellibranchs also shows a great similarity be- 
tween them and the oyster. 

Flemming has given a very minute account of the segmen- 
tation of the egg of Anodonta (Studien in der Entwickelungs- 
geschichte der Najaden, von Walther Flemming in Prag. 
mit 4 Tafeln. Aus den Ixxi. Bande der Sitzb. der k. Akad. der 
Wissensch. IIIT Abth. Febr. Heft. 1875. Sitzung am 4. Feb- 
ruar, 1575), and his account of the process (pp. 388-58, and 
his figures, Taf. II. Figures 1-20), show that the segmentation 
is much like that of the oyster, except that the segmentation 
cavity makes its appearance very early. 

The segmentation of the egg of the Anodonta differs from 
that of the oyster egg in a number of minute details, but not 
so much so as to obscure the fundamental similarity. Flem- 
ming’s Figure 6, of Plate II, obviously represents the same 
stage as my Figure 13; his Figure 11 is the same as my Figure 
19; his Figure 13 the same as my Figure 22; his Figure 17 
the same as my Figure 26; his Figure 18 the same as my 
Figure 28, and his Figure 23 the same as my Figure 32. 
The polar globules are shown in most of his figures, and prove 
that, as in the oyster, the growing edge of the layer of ecto- 
derm is at the point which is farthest from these bodies. 

The early stages in the development of Unio have been fig- 
ured and described at length by Rab]. (Ueber die Entwicke- 
‘lungsgeschichte die Malermuschel.. Eine Anwendung der 
Keimblatter—Theorie auf die Lamellibranchiaten, von Carl 
Rabl, Jenaische Zeitschr, X, 1876, 310-395; Taf. X—XII), 
and his account shows a still closer agreement with the oys- 
‘ter than is presented by Anodonta. 

The segmentation cavity of Unio makes its appearance 
‘very early, but in other respects there are few differences be- 
‘tween his account and my own, except that I have not found 
in the oyster the two large cells which he says become pushed 
into the segmentation cavity of Unio, and give rise to the 
mesoderm. Ina paper which is now in press, on the forma- 
tion of the digestive tract in the fresh-water Pulmonates, I 
have been compelled to call attention to the fact that certain 
figures in an earlier paper by Rabl, on the development of 
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Pulmonates, are imaginary and unlike anything in nature, 
and I therefore take pleasure in stating here that my own 
work upon the oyster tends to show the perfect accuracy of 
the observations in the present paper, not only so far as the 
early stages are concerned, but also as regards the later his- 
tory of the embryo. 

figure 7, Plate X, of the egg of Unio is clearly the same 
as my Figure 13; Figure 10 is almost identical with 19 of 
the oyster; Figure 11-14 are very similar to 20-23 of the 
oyster; Figure 15 differs from 26 of the oyster only in the 
presence of a segmentation cavity; 17 and 18 are the same as. 
27 and 28 of the oyster, except that they are not flattened 
vertically, and his figures 28 and 30 are essentially the same 
as my 32 and 38. 

I have already shown that the stage 13 of the oyster egg, 
which is usually reached by passage through a number of 
intermediate stages, and by the formation and obliteration of 
a third spherule, may be reached by a more direct process, 
which is exceptional in the case of the oyster. It is interest- 
ing to notice that Flemming and Rabl agree that the indirect 
form of segmentation which is normal in the oyster, is want- 
ing in Anodonta and Unio, and that this stage is reached 
directly in a manner which is only occasionally met with in 
the oyster. . 

There can be no doubt, that in Anodonta at least, the trefoil 
stage is really wanting, and has not simply been overlooked, 
for Flemming actually watched and has figured the change 
of the spherical unsegmented egg into the form shown in his 
Figure 6. 

In addition to the observations above referred to, we have 
a number of papers which deal with the development of 
various species of Cycladidz, and contain some observations 
upon the early stages, but no one has succeeded in getting 
anything like a complete series of observations, and those 
which are recorded are not at all in harmony with each other. 
In his “ Contributions to the Developmental History of the 
Mollusca, No. 1, The Early Development of Pisidium pusil- 
lum,” (Phil. Trans. 1875, vol. 165, part I), Lankester gives a 
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short description, pp. 2 and 3, and a few figures, Plate I, 
Figures 4, 5, 6, 7, 8,16 and 17, of the process of segmenta- 
tion. His observations are very fragmentary and unsatis- 
factory, but they would seem to indicate that the segmentation 
is total and regular, and not at all like that of the oyster. 

Ganin reaches a similar conclusion, and says (Beitrag zur 
Lehre von den embryonalen Blatter bei den Mollusken. Abst. 
in Hoffman u. Schwalbe’s Jahresberichte. 1. 1872), that in 
Cyclas the segmentation is total and regular, and results in 
the formation of a spherical layer of similar cells around a 
‘central cavity. 

Von Jhering and Rabl, on the other hand, give observa- 
tions which indicate that the segmentation is, on the whole, 
like that of the oyster. 

Von Jhering says (Ueber die Ontogenie von Cyclas und die 
Homologie der Keimblatter bei den Mollusken, Zeit. f. Wiss. 
Zool. 1876- xxvii), that although he did not succeed in getting 
as complete a series of forms as Flemming has figured in An- 
odonta, the stages which he has found show that the process 
-of seginentation takes place about as it does in Anodonta, and 
Rabl says, p. 340, that he has observed two stages in the seg- 
mentation of Cyclas, and that the mode of segmentation is the 
same here asin Unio. In Taf. XII, Fig. 58, he shows one of 
these stages, which differs from one of the later stages of the 
segmentation of the oyster egg only in the presence of a large 
segmentation cavity. 

These references, which cover the whole field of our exact 
knowledge of lamellibranch segmentation, show that proba- 
bly in the Cycladidee, and certainly in Unio, Anodonta, Cre- 
nella and Cardium, we have nearly the same mode of segmen- 
tation as in the oyster; but that the normal method of oyster 
‘segmentation is indirect, and may be simplified occasionally 
in the oyster, and normally in Unio and Anodonta, by the 
omission of many of the stages of the process and the reten- 
tion of those only which lie in the direct line of development. 
I have described this process in the oyster with great minute- 
ness, and perhaps with tedious exactness, since I believe that it 
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is of phylogenetic significance, and indicates the origin of the 
‘Class Lamellibranchs. 

- The distinctive characteristics of this form of segmentation 
‘are the very small size of the eggs; the appearance of bilate- 
ral symmetry with the first cleavage, and the indication at 
‘the same time of the anterior and posterior ends and right 
-and left sides and dorsal and ventral surfaces of the adult; 
the separation of the egg at the beginning of segmentation 
into a germinative portion, and a portion which is morpho- 
logically comparable, during the process of segmentation, to 
a food yolk, although it is less granular, both in the oyster 
and in Crenella, than the germinative portion, and at a later 
‘stage undergoes segmentation, and forms the wall of the diges- 
tive cavity, so that it has none of the physiological character- 
istics of a food-yolk; and the fact that many of the stages 
in the process of segmentation have no functional importance 
and may be suppressed. Outside the Lamellibranchs, when- 
ever we have very small simple eggs among the Mollusca, the 
embryo is radially symmetrical around a central axis, which 
passes through the polar globules, and it presents, during the 
process of segmentation, few points of resemblance to the egg 
-of the oyster at the same period. In support of this state- 
ment, I may refer to Lankester’s figures of the eggs of Nudi- 
branchs and Opisthobranchs (Developmental History of the 
Mollusca, Plates 5 and 9), to Fol’s figures of the eggs of Ptero- 
pods and Heteropods (Etudes sur dévelopment des Mollusques, 
Arch. d. Zool. exp. et gen. 1875), to my own observations on 
the segmentation of the Pulmonate egg (Studies from the Bi- 
ological Laboratory of the Johns Hopkins University, 1879), 
and to Butschli’s and Lankester’s accounts of the segmenta- 
tion of the egg of Paludina, (“ Entwickelungsgeschichte von 
Paludina vivipara.” Zeit. f. Wiss. Zool. 1877, and “ On the 
Coincidence of the Blastopore and Anus in Paludina vivi- 
para.” Quart. Mic. Journ. 1876.) 

Rabl has briefly discussed the relation of the bilaterally 
symmetrical, irregular segmentation of the lamellibranchiate 
ego, to the regular axially symmetrical segmentation of the 
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egg in most Gasteropods (Entwickelungsgeschichte der Mal- 
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ermuschel, pp. 338-345), and concludes that the first is an- 
adaptational modification of the last, which gives the Lamelli- 
branch an advantage in the struggle for existence, and which 
has therefore been preserved by natural selection. He says, p. 
244: “ Die inequale Furchung dem sich entwickelnden Embryo 
einen Vortheil gewahrt, und dass dieser Vortheil um so 
grésser ist, je fruhzeitiger sich eine Ungleichheit in den Fur- 
chungsproducten bemerkbar macht.” 

I think, however, that all the evidence which I have given 
points towards the conclusion that the peculiar segmenta- 
tion of the Lamellibranchs is due rather to the retention of 
characteristics which were adapted to some past condition of 
things than to direct adaptation to the present conditions of 
life; and we must therefore look for its origin somewhere else 
than in the regular radially symmetrical segmentation of the 
small simple eggs of the Pulmonates. I think that a com- 
parison of my account and figures with the figures and de- 
scription given by Brobetsky and myself of the segmentation 
of the egg in those Prosobranchs where the eggs are few in 
number, large, and contain a large food-yolk which is of 
physiological importance, will fully support the conclusion 
that we have here the ancestral form of segmentation, which 
is retained by the small eggs of the Lamellibranchs. 

In a paper entitled “ Preliminary Observations on the De- 
velopment of the Marine Prosobranchiate Gasteropods,” (Ches- 
apeake Zoological Laboratory, Scientific Results of the Session 
of 1878, p. 121), [have given outline figures of a few of the 
stages in the segmentation of the egg of Urosalpinx, Plate 8, 
Figures 1, 2, 8, 4, 9 and 10, and a reference to these figures 
will show that there is considerable resemblance between this 
and the oyster egg. A few small transparent micromeres 
separate off from the surface of the large food yolk, which 
occupies the nutritive pole of the egg, and gives rise to a 
blastoderm which spreads over the surface of the food-yollk ;. 
growing at one edge, partly by the division of the micromeres. 
and partly by separation of new ones from the yolk. 

From the beginning of segmentation the egg is bilaterally 
symmetrical, and the general resemblance to the oyster egg is: 
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easily seen, although it is not at all complete or minute, but 
according to Brobetsky (Studien uber die embryonale Ent- 
wickelung der Gasteropoden, von Dr. N. Brobetsky in Kiew. 
Arch. f. Mic. Anat. xiil. 1877, pp. 95-170. Taf. viii-xiii), the 
early stages in the development of Nassa are almost exactly 
the same as those of the oyster. The egg of Nassa has a 
large functional food-yolk, and the blastoderm which sur- 
rounds it is not simply an ectoderm, since it gives rise to all 
the germ layers; but before the differentation of the spherules 
at the formative pole has made its appearance, segmentation 
takes place exactly as it does in the oyster, and the first ten 
figures of Brobetsky’s first plate might have been used, with- 
out the least change, to represent the stages of the oyster egg 
which I have given in my first nineteen figures. I hope to 
publish soon a short paper, illustrated by a comparative table 
of outline drawings of the segmenting eggs of various Mol- 
luses, in order to illustrate my conception of their signifi- 
cance, but at present I must refer to the various original pa- 
pers. A reference to Brobetsky’s account and figures will 
show that his Figure 1, Taf. VIII, is almost exactly like my 
Figure 4; his Figure 2 like my Figure 5; his Figure 3 like 
my Figure 7; that his Figure 4 shows the change illustrated 
more at length in my Figures 8,9, 10 and 11; that his Figure 
5, A and B, shows the same stage as my Figure 13; that his 
Figure 6 is the stage 15 of the oyster; his Figure 7 the stage 
16; and that his Figures 8, A and B, are the same as my 
Figures 18 and 19. The sections of these stages which Bro- 
betsky gives in Plate IX, indicate that the early appearance 
of bilateral syrnmetry in Nassa and Urosalpinx is a condi- 
dition of things which has been brought about by the pres- 
ence of a large food-yolk, which does not undergo segmen- 
tation, and this conclusion is confirmed by a comparison with 
Brobetsky’s account of the development of Natica and Fusus, 
where a true food-yolk is lacking, and the embryo is radially 
symmetrical during the early stages. 

The facts which I have given in regard to the oyster show 
that the peculiar early stages of segmentation are of no func- 
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tional importance, since they may be omitted occasionally in 
the oyster, and normally in Unio and Anodonta. In Nassa 
we find them again, but they are here associated with the 
presence of a food-yolk, and I think we are, therefore, justi- 
fied in concluding that the one-sided, bilaterally symmetrical 
segmentation which there is occasion to regard as character- 
istic of the Lamellibranchs, indicates that the Lamellibranchs 
are the descendants of an ancestral form, in which the eggs 
were few, large and provided with a food-yolk; that this has 
been lost, as the eggs became small and numerous, but that 
the peculiar form of segmentation which was then necessary 
has been retained perfectly by the oyster, and incompletely by 
other Lamellibranchs. 


In a paper which was printed several years ago, (The Af 
finity of the Mollusca and Molluscoida, Proc, Boston Soe. 
Nat. Hist. X VIII, Feb. 2, 1876, pp. 225-235), I called atten- 
tion to a number of reasons for holding the opinion that the 
Lamellibranchs must be regarded as a side branch from the 
main stem, of which the Gasteropods are a much more direct 
continuation, and that all attempts to trace the phylogeny of 
the higher Mollusca through the Lamellibranchs to lower 
invertebrates are erroneous and useless; that the highly spe- 
cialized “ veliger” of the marine Prosobranchs is to be re- 
garded as the proto-molluse, and that the’ Gasteropods are de- 
seended from this with less modification than the Lamelli- 
branchs. The growth of our knowledge of the invertebrates 
has furnished us with much more material for comparative 
study than was available at the time this paper was written, 
and seems to indicate very clearly that the ciliated embryos 
of the Echinoderms, Gephyreans, Annelids, Polyzoa, Brachi- 
opods, Rotifera, Molluscs and other invertebrates are, all of 
them, modifications of a common ancestral type, and that the 
origin of these great groups is indicated by their embryology. 

At the same time the careful comparison of adult animals 
has directed attention to the fact that, in many cases, those 
groups in which the structure of a type is reduced to its sim- 
plest expression, are not ancestral, but degraded, forms. In 
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such forms as the Lernzeans and Entoconcha the degradation 
is due to actual parasitism, but degradation may be effected 
by any circumstances which diminish the complexity of the 
-environment and thus render a simplification of structure ad- 
vantageous ; and the view that the characteristics which are 
most distinctive of the Lamellibranchs have been produced 
-as adaptations to their sedentary life, and that their remote 
ancestors were similar to those of the higher molluscs, is sup- 
ported by ample analogy. 

It is clear that as an animal becomes adapted to a sedentary 
life its diffusion must be provided for by an increase in the 
number of eggs or embryos, and we can easily see that, if the 
-ancestors of the Lamellibranchs were animals which laid only 
a few large eggs, the gradual acquisition of a sedentary habit 
would demand a decrease in the size of the eggs, in order to 
permit an increase in their number. 

The evidence which the oyster egg furnishes to show that it 
was at one time provided with a food-yolk, which has been 
lost, therefore confirms tue view that the Lamellibranchs are 
a degraded or simplified group. 

I take the opportunity, while correcting the proofs of this 
paper, to call attention to a highly interesting discussion of a 
kindred subject, which is contained in an elaborate paper, by 
Rabl, on the development of Planorbis, in the last number of 
the Morphologisches Jahrbuch, which reached. me after. this 
paper was written. ; 

Rabl gives a comparative table of figures, in part original 
and in part selected, of the early stages in the segmentation 
-of the eggs of a number of Gasteropods, Heteropods and 
Pteropods, and shows that there is a complete series of forms 
between the radially symmetrical segmentation of the Plan- 
-orbis egg, and the egg of Nassa. 

His series of figures fully proves his conclusion that the pe- 
culiar segmentation of Nassa has been brought about by the 
gradual localization of a specialized food-yolk, and I think all 
embryologists will agree with him in holding that his facts 
show the fundamental similarity in plan of segmentation 
among the Gasteropods and Pteropods. 
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Von Jehring’s attempt to show that the early stages in the- 
development of Gasteropods differ fundamentally according. 
as they belong to one or the other of the two phyla between. 
which he proposes to distribute them, is thus shown to be ab 
solutely without a basis of fact. 

In a foot-note to his paper Rabl says that this similarity of 
ground-plan does not extend to the Lamellibranchs, but the 
embryology of the oyster shows that it does, 

In the Lamellibranch with which he is most familiar, Unio, 
the process of segmentation is greatly abridged, and its true 
significance is only seen when it is compared with that of the- 
oyster. This comparison shows that the eggs of Lamelli- 
branchs have passed through a change which is exactly the 
reverse of the one which Rabl has traced, and the peculiar 
interest of his paper lies in the fact that while he was tracing 
the process by which the food-yolk was acquired, I was en-. 
gaged in tracing the process by which it has been lost, and 
that the form with which his series ends is the one with which 
my series begins. 

It hardly seems necessary for me to say that I do not wish 
to be understood to hold that the Lamellibranchs are the de- 
scendants of Nassa, but simply that their ancestors laid eggs. 
like the eggs of Nassa. 

é 


THE FORMATION OF THE DIGESTIVE TRACT. 


At the stage shown in Figures 32 and 33, the primitive di- 
gestive tract opens: by a wide blastopore, which is situated 
upon what is to become the dorsal surface; and the outline of 
the body in front of it is rounded and carries the velum, 
while behind it the outline is angular and pointed. At the 
stage shown in Figure 36, the outline of the body is nearly 
the same, and the external changes are so slight that the side 
which is below in this figure is at once seen to be the same as 
that which is below in Figure 32. This surface is still marked 
by a transverse groove, but the blastopore has closed up com- 
pletely, and one valve of the shell has made its appearance at 
each end of the groove. Posterior to the groove the papilla, 
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a, runs backwards and downwards, and in front of it the out- 
line of the body is rounded and bears the velum. The time 
when the valves of the shell make their appearance ‘varies 
‘slightly, but I have seen them when the transverse groove 
was as well marked as it is in Figure 35, and this fact,’as well 
as the similarity in the outline of Figures 32 and 36, does not 
seem to leave room to doubt that the shell occupies the posi- 
tion of the blastopore. At the stage shown in Figure 36, the 
endoderm is a pretty compact mass, separated, around its en- 
tire circumference from the body wall, and with no traces of 
a central cavity, although it is perfectly possible that a small 
-eavity may be present. 

- Figure 37 is an embryo a few hours older, viewed from the 
right side, with its dorsal surface uppermost. The shell s is 
much larger than it was at the preceding stage, and is usually 
-quite irregular in outline, although a few embryos were found 
at this as well as at the stage 36, in which each valve was per- 
fectly regular in outline, pear-shaped, and placed with the 
narrow end nearest the middle line. A little posterior to the 
shell is the anal papilla a, which now carries a few short, stiff 
cilia or setae. The relative positions of the shell, anal papilla 
and velum in the preceding stages seem to show with satis- 
factory clearness that the side which is uppermost in this 
figure is that which is below in most of the preceding figures, 
and which I have called dorsal. 

The digestive tract is now much larger than at the pre- 
ceding stage, and its centre is occupied by a distinct cay- 
ity, the wall of which is ciliated. At a point nearly op- 
posite the shell this cavity opens externally by a new opening, 
m, and small particles of food now find their way into the 
central cavity, where they are kept in rotation by the cilia. 
At this stage the margins of the opening m can be protruded 
so as to form a projecting sucking disk, by which the embryos 
adhere to each other and to foreign bodies. 

The series of stages which I have figured seems to show 
that this new opening is almost directly opposite the position 
which the blastopore occupied at stage 32. 
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In from two to four days after fertilization, the embryo as- 
sumes the form shown in Figure 38, which is a view of the- 
right side. The shell is now large and regular in outline, and 
covers nearly half of the surface of the body. The digestive- 
tract now has two external openings, 7 and an, which are- 
close together on the ventral surface of the body. Ina side 
view, Figures 38 and 39, it was almost impossible to say 
whether either or both of these communicate with the diges-- 
tive cavity, but embryos were frequently found with the two 
valves of the shell stretched out into the same plane, and with 
the body pulled up and flattened against the shell, and in a 
dorsal or ventral view of such an embryo, it was easy to see 
that both openings do communicate with the central cavity. 
Figure 41 is a dorsal view of an embryo at the same stage: 
as Figure 38, but with its valves extended. 

The stomach is seen through the shell, and when the ani- 
mal is in this position, is pear-shaped, with the broad end 
of the pear in front and the narrow portion on the median 
line behind, and the anus, a, could be seen at the tip of the 
stalk, while the mouth, mo, is in the centre of the broad an- 
terior end. 

It will be seen that these openings are much farther apart’ 
when the body is stretched by the opening of the valves than 
when these are more inclined to each other, as they are in the 
side view, Figure38. The anterior opening, or mouth, 38, 39 
and 42, mo, is not, at this stage, a simple tube, but a large, 
nearly spherical pouch, which is capable of protrusion from 
the surface of the body. I wasnot able to determine whether: 
these two openings were or were not formed by the division 
of the single opening shown at the stage 37, and therefore 
cannot say whether the opening in this figure is the mouth, 
the anus, or both. : 

In an embryo four or five days old, Figures 42 and 44, the 
digestive tract has increased considerably in size, and the 
posterior portion is much smaller than the anterior part, and 
forms a tubular intestine, 2. At the stage shown in Figure- 
44 the lateral walls of the stomach begin to fold out, so as to» 
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form a pair of pouches or diverticula, the halves of the liver, Z, 
in the walls of which numerous highly refractive oil-globules 
make their appearance. ; 


Our knowledge of the digestive tract in the Mollusca is at 
present in the greatest contusion; and in most molluscs the 
difficulties of observation are so great at the time when the 
most important changes take place, that it is almost- impossi- 
ble to obtain any perfectly satisfactory results. 


The oyster presents exceptionally favorable conditions for 
investigating this question, and the observations above de- 
scribed seem to show conclusively— 

1st. That there is an invaginate gastrula stage. 

2d. That the blastopore closes completely, leaving the diges- 
tive tract without an opening. 

3d. That the shell appears at the point which the blastopore 
previously occupied. 

4th. That first one and then two openings from the outer 
surface into the digestive tract make their appearance almost 
directly opposite the position of the blastopore, and that one of 
them becomes the mouth and one the anus. 

The most thorough and satisfactory account of the origin of 
the digestive tract in Lamellibranchs is that of Rabl (Ent- 
wickelung der Malermuschel), and the process, as he describes 
it, is like what 1 have observed in the oyster, so far as all the 
leading points are concerned. At the close of segmentation 
the single large macromere of Unio divides into a number of 
large cells, which cover the dorsal surface of the embryo, Taf. 
X, Fig. 23. They then push into the body cavity, so as to 
form a primitive digestive cavity, which opens by a dorsal 
blastopore. Taf, XI, Fig. 28. 

The shell now appears, and covers up the dorsal surface, 
Taf. XI, Fig. 34, and the blastopore closes up, thus leaving the 
digestive tract without any opening. Taf. XII, Fig. 54. 

A new opening is now formed by the invagination of the 
integument, at a point on the ventral surface, Figure 54, 
which is at some distance from the blastopore, but not directly 
opposite it, as in the oyster. 
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Flemming was not able to obtain much information regard- 
ing the history of the digestive tract, but as he has conscien- 
-ciously adhered, in his description, (Entwickelungsgeschichte 
der Najaden), to what he has been able to actually see, his 
account agrees with Rabl’s so far as it goes, and there is every 
reason to believe that the process is the same in Unio and 
Anodonta and the oyster. Flemming shows that in Anodon- 
ta the single large macromere divides up into a layer of large 
cells which occupy the dorsal surface of the body, and subse- 
quently become covered by the shell, but he was not able to 
trace their future history. 

The various accounts of the origin of the digestive tract in 
the Cycladidae are so very contradictory and irreconcilable 
that it does not seem worth while to try to get at the truth 
by comparing them, without making any original observations, 
and Rabl’s paper and my own fairly represent the present 
state of our knowledge of the origin of the digestive tract in 
Lamellibranchs. The difficulties of observation are so great 
that the observations of an investigator who did not direct 
especial attention to the subject are not likely to afford infor- 
mation of much value, and at the time Lovén’s paper was 
written the problems of invertebrate embryology were so dif- 
ferent from those of the present day that no conclusions re- 
garding the history of the digestive tract can be drawn from 
his figures. 


THE DEVELOPMENT OF THE OYSTER AND THE GASTRULA THEORY. 


Salensky has given (Bemerkungen iiber Heeckel’s Gastraea— 
Theorie. Arch. f. Naturgeschichte, 1874), a very brief ac- 
count of the origin of the digestive tract in the oyster, illus- 
trated by three figures. He says, p. 150, “das erste Stadium 
der Entwickelung ein Embryo ist, welcher aus zwei Schichten 
besteht, und in Inneren keine Hohle tragt,” Figure 1, Taf. 
V, “dass sich dann verschiedene aussere Organe und eine 
Mundeinstu!pung bilden, und schliesslich im Inneren des En- 
toderms eine Darmhohle entsteht,” Figures 2 and 3. 

After a very exhaustive and able review of the facts in em- 
bryology with which we were at that time acquainted, he con- 
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eludes that the embryology of the oyster and that of other 
Metazoa proves that the starting point in their development 
is not the gastrula stage, but a “planula” stage, in which the 
embryo consists of two layers of cells without a central cavi-. 
ty; that this planula stage may be so modified as to give rise 
to a “blastula” stage, in which a double layer of cells sur- 
rounds a central cavity without an external opening; that 
while the blastula is to be regarded as a modification of the 
planula, the planula stage may be omitted, and the embryo 
may at once assume the blastula form; that the formation of 
the stomach-cavity is a later and secondary occurrence in the 
history of development, that it takes place at different stages 
in different animals, and has no place in a conception of the 
general plan of development; that either the planula or the 
blastula may complete its development by passing through a 
“oastrula” stage, which, however, is not the primitive condi- 
tion of the embryo, but a secondary modification of later for- 
mation, which may or may not present itself; that the “ gas- 
trula” stage of development is not the common starting point 
for all Metazoa; and that the hypothetical “ Gastraea” can- 
not be regarded as the ancestral form from which the higher 
groups have been derived, pp. 159-173. 


A comparison of his figures of the oyster embryo with my 
~own shows that his Figure 1 represents a stage between my 
Figures 36 and 37; his Figure 2 one at the same stage as my 
Figure 38, and his Figure 3 one at the stage as my Figure 45. 

He is correct in the statement that the embryo shown in 
his first figure consists of a central mass of endoderm which 
is entirely surrounded by the ectoderm, and in which no cavi- 
ty can be seen; and that the mouth and anus are formed and 
the stomach-cavity becomes visible at a late stage, after the 
shell and velum have appeared. 


My own observations, and those of Rabl on Unio, show, 
however, that the so-called “planula” of the oyster is pre- 
ceded by a true invaginate gastrula stage, and that, so far as 
the development hypothesis above quoted rests upon the em- 
bryology of the oyster, it is directly opposed to the facts. 
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Salensky’s hypothesis seems to be almost identical with Ray 
Lankester’s so-called “planula theory,’ published the year 
before (On the Primitive Cell-layers of the Embryo as a Basis 
of Genealogical Classification of Animals. Ann. and Mag. 
Nat. Hist., May, 1873: and, Notes on Embryology and Classi- 
fication, for the use of Students. London: 1877), the essential 
difference between which and Haeckel’s gastrula theory is 
the conception of the gastrula as a secondary modification of 
the planula. The fact that in Unio and in the oyster a plan- 
ula is formed by the modification of a gastrula, would seem, 
so far as it goes, to be as adverse to Lankester’s hypothesis 
as it is to Salensky’s. Von Jhering’s view, that the primitive 
embryonic form among the Mollusca is not a gastrula, but a 
“leposphaera,”’ does not seem to involve any new conception, 
for according to his definition (Ueber die Ontogenie von Cy. 
clas, und die Homologie die keimblatter bei den Mollusken, 
von Dr. Hermann von Jhering. Zeitschr. f. Wiss. Zool. xxiv. 
Marz. 1876, pp. 414-488), his leposphaera is the same as 
Lankester’s and Salensky’s planula. ‘ Die Leposphaera wird 
also aus zwei concentrischen Zellschichten gebildet von denen 
die aussere oder das primare Ectoderm die innere oder das pri- 
mare Endoderm umgiebt, wie die Schalle einer Nuss den Kern 
einschliesst. Der bleibende Mund entsteht im Ectoderm der 
Leposphaera, der Oesophagus entweder vom Munde aus, wie 
bei den Gasteropoden, oder vom primare Endoderm aus, wie 
bei den Lamellibranchien,” p. 429. 

The facts in the development of the oyster are thus seen to 
be opposed to the only consistent and probable hypothesis 
which has ever been proposed in the place of the gastrula 
theory ; the hypothesis that the planula is the primitive em- 
bryonic form, of which the gastrula is a specialized moditica- 
tion ; but it must not be concluded that since the embryology 
of the Mollusca is opposed to the alternative hypothesis it 
therefore tends to support the hypothesis that the gastrula 
stage has a phylogenetic significance, and shows the descent 
of the Mollusca trom an ancestral gastraea. 

The most satisfactory and trustworthy papers which we 
possess upon the development of the Mollusca show that 
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while there is in many cases a true gastrula stage, its orifice: 
bears no constant relation to the definitive mouth and anus. 


There does not seem to be any valid reason for disputing 
Fol’s statement (Etudes sur le développement des Mollusques,. 
I. Ptéropodes, arch. d. Zool. exp. et gen. IV, 1875), that on 
the Pteropods the orifice of invagination persists and becomes 
the definitive mouth. We have the testimony of both Lan- 
kester and Bitschli (“On the Invaginate Planula or Diplo- 
blastic phase of Paludina vivipara,’ by E. Ray Lankester. 
Quart. Jour. Mic. Se. XV, 1875; and “On the Coincidence 
of the Blastopore and Anus in Paludina vivipara,” by E. Ray 
Lankester. Quart. Journ. Mic. Sc. X VI,. 1876, and “ Ent- 
wickelungsgeschichtliche Beitrage. I. Jur Entwickelungsges- 
chichte von Paludina vivipara, von O. Biitschli, zeitsche. f. 
Wiss. Zool, X XIX), to prove that in Paludina the orifice of 
invagination persists and becomes the anus. 


In the oyster the orifice of invagination closes up, and forms 
the shell and in the Squid it is perfectly certain that the point 
where the blastoderm folds in over the food-yolk has no con- 
nection with either the mouth, the anus or the shell-gland. 

It is not necessary to extend the above list by references to 
observers who have given still different accounts. There are 
fine grounds for disputing the correctness of many of these 
papers, but I do not think the present state of our knowledge 
gives us any reason for doubting the conclusions of Fol, Lan- 
kester and Biitschli; my own observations on the oyster are 
confirmed by Rabl, and in a future paper I hope to show that 
the Squid is such a favorable subject for study that there is 
no chance for error in the statement which I have given above, 
and we may conclude that the present condition of embry- 
ology fully justifies Lankester’s statement that in the Mol- 
lusca there is no necessary connection between the blastopore 
and either the mouth or the anus. 

Now there cannot be the least doubt that the molluscan 
mouth is the same opening in all the classes, and that the 
anus is also homologous throughout the whole group. 
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It is perfectly possible that the mouth and anus might ex- 
‘change functions during the evolution of a group of animals, 
or that one or both might be replaced by new openings, and 
Semper (Stammverwandschaft der wirbelthiere und wirbel- 
losen), und Dohrn (Ursprung wiebelthiere), have given very 
convincing evidence that such a change has actually taken 
place in the vertebrate mouth during the evolution of these 
animals, but there is not the least reason for believing that 
anything of the kind has taken place during the evolution of 
the classes of Molluses, but the whole of the evidence furn- 
ished by Comparative Anatomy and Embryology tends to 
show that nothing of the kind has taken place, but that the 
mouth and anus, and the shell-gland as well, can be homolo- 
gized perfectly in all the classes of true Molluses, and that 
they are not only homologous with each other, but must be 
perfectly homologous also with similar structures in the an- 
cestral form of which the classes of Molluscs are modifications. 

If there has been a time when all the classes of Molluscs 
were represented by a single form, a proto mollusc, with a 
mouth, an anus anda shell-gland, which were homologous 
with the similar structures in all its descendants, this ancestral 
form must have been much later than the “gastraea,” and if 
it was produced by evolution from a gastreea at all, it is plain 
that the mouths, anuses and shell-glands of all the classes of 
Molluses must bear the same relation to the organs and open- 
ings of this ancestor—the “ gastreea.” 

The fact that the blastopore of the gastrula stage does not, 
according to our best information, bear any such constant re- 
lation to the body of the adult, therefore opposes the conclu- — 
sion that this stage has a phylogenative significance, and we 
are fully warranted in the statement that the present state of 
our knowledge forbids the acceptance of the gastrula theory 
as an established generalization of scientific value. 

I do not think, however, that we are justified in going far- 
ther, and concluding the theory is disproved by the facts of 
molluscan development. 

The early stages of the development of the different classes 
of vertebrates presents, at first sight, few points in common, 
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yet Balfour has shown (A Monograph on the Development of 
the Elasmobranch Fishes, by E. M. Balfour, M. A. London : 
1878), that the types of the early development of all verte- 
brate animals can be easily derived from that of the typical 
gastrula. 

The general occurrence of a gastrula stage in so many 
widely separated animals is certainly the most pronounced: 
feature in embryology, and it is possible that a more complete 
acquaintance with the development and phylogeny of the- 
Mollusca may show that the facts held doMot, in reality, op- 
pose the view that it is an ancestral form, and the conclusion 
which the facts seem to justify is not that the gastrula theory. 
is proved or disapproved, but that our acquaintance with the 
facts must be very much greater than it is at present before 
we shall be prepared to establish any general hypothesis as to. 
the ancestry of the Metazoa. 


THE SHELL. 


The two valves of the shell of the oyster originate sepa- 
rately, as I have already stated, while in some other Lamelli- 
branchs the separation of the valves is brought about at a 
later stage of development, by the division of a continuous 
embryonic shell. 

In Cyclas the embryonic shell makes its appearance as a 
simple, nearly circular cup, which occupies the dorsal mid- 
line of the body, and soon becomes saddle-shaped, and pro- 
longed to form two flaps, which run down into the sides of 
the body. This embryonic shell does not contain any calea- 
reous matter, but appears to be wholly made up of a chitin- 
ous excretion from the cells of the shell area. After it has 
extended out onto the sides of the body, calcareous matter be- 
gins to be deposited on its inner surface, at two points, one on 
each side of the body. These centres of calcification grow on 
all sides, and become the calcareous valves of the shell, and 
the flaps of the primitive shell become the epidermic cover- 
ings of the outer surfaces of the two valves. The two centres 
of calcification grow towards, but not quite up to the medium 
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line of the dorsal surface, and these upper edges are united 
by the middle portion of the primitive shell, which becomes 
‘converted into the hinge ligament. 

In Anodonta, and apparently in Unio, the process is some- 
what similar, but each calcareous valve is formed by the union 
of a number of patches which are deposited on the inner sur- 
face of the embryonic shell at several centres of calcification. 

In the oyster the primitive shell appears to be wanting, and 
the two valves of the shell correspond to the two centres of 
calcification which are present in Cyclas. 

The fact that the primitive shell of Cyclas or of Anodonta 
closely resembles the embryonic shell of a Gasteropod, a Ptero- 
pod or a Cephalopod in appearance and shape, as well as in 
position and method of formation, would seem to indicate 
that the manner in which the shell of Cyclas is formed is the 
primitive method, and the process, in the oyster, a secondary 
modification. 

THE MANTLE. 


The manner in which the lobes and cavity of the mantle — 
are formed in the oyster appears to differ slightly from the 
process as it is exhibited during the development of the fresh- 
water Lamellibranchs. 

In Anodonta the mantle cavity is formed by an invagina- 
tion of the body wall between the free ventral edges of the 
valves, and in Cyclas the mantle folds off from the sides of 
the body in advance of the growing shell. The process in the 
oyster is about half-way between that in Cyclas and that in 
Anodonta. The mantle is formed as a ridge or fold of the in- 
tegument on each side of the body, but this ridge is situated 
at the ventral edge of the shell, not, as in Cyclas, in advance 
of it. 

LIST OF PAPERS QUOTED. 
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THE DEVELOPMENT OF THE OYSTER. 


Bvi iW ka bw OOKS:. 


EXPLANATION OF THE PLATES. 


Unless the contrary is stated the figures are drawn with a 
magnifying power of 250 diameters; Zeiss. F. 2, but it was 
necessary to amplify the sketches considerably in order to re- 
produce, by the process of photo-engraving, the features 
which this magnifying power rendered visible, and the figures 
as they are reproduced are of about twice the diameter of 
camera sketches made with the same magnifying power. 

The first thirty-two figures show the process of segmenta- 
tion. Figure 1 is an egg at the end of the first period of rest ; 
Figures 2, 3, 4, 5, 6 and 7, the changes during the first period 
of activity; Figures 8, 9, 10, 11, 12 and 13, the changes dur- 
ing the second period of rest; Figures 14, 15 and 16, those 
which take place during the second period of activity; 17, 18 
and 19, those which take place during the third period of rest ; 
20 and 21, during the third period of activity; 22, during the 
fourth period of activity; 23, during the fifth period of ac- 
tivity, and the remaining figures show more widely separated 
stages. In all the figures of segmentation, except 29, 30 and 
31, the formative pole is above and the nutritive pole below. 


PLATE I. 


Figure 1.—Eggs two hours and seven minutes after fertili- 
zation. It is now perfectly spherical, with an external mem- 
brane, and the germinative vesicle is not visible. 

Figure 2.—The same egg two minutes later. It is now 
elongated; one end is wider than the other, and a transparent 
area at the broad end marks the point where the polar glob- 
ules are about to appear. At the opposite end the external 
membrane is wrinkled by waves which run from the nutritive 
towards the formative pole in rapid succession for about fif- 
teen seconds. 

Figure 3.—The same egg two minutes later. 

Figure 4.—The same egg two minutes later. The yolk has 
become pear-shaped. The polar globule has appeared at the 
formative pole, in the middle of the broad end of the pear, 
and the nutritive end of the egg is now less granular than 
the formative end. 

Figure 5.—The same egg two minutes later. Three equi- 
distant furrows have made their appearance, separating it into 
a single mass at the nutritive pole, and two at the formative 
pole. At this stage the three masses are about equal in size. 

Figure 6.—The same egg two minutes later. The first mi- 
cromere, ¢, is now perfectly separated, and smaller than the 
second, }, and each is smaller than the macromere, a. 

Figure 7.—The same egg one minute later. Both micro- 
meres are separated and are spherical, as is also the macromere. 
This stage ends the first period of activity. 

Figure 8.—The same egg forty-five seconds later. The two 
micromeres have begun to fuse with each other, and the second 
micromere, 4, is also partially fused with the macromere, a. 

Figure 9.—The same egg one minute later. The first mi- 
cromere, ¢, has also begun to unite with the macromere. 
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PLATE II. 


Figure 10.—The same egg one minute later. The line be- 
tween the second micromere and macromere has disappeared, 
and the first micromere, c, now projects from one end of the 
elongated mass formed by the union of the spherules @ and 6. 

Figure 11.—The same egg three minutes later. The fusion 
of a and 4 is now complete, and a large transparent vesicle is 
now visible in the first micromere, c, and another in the com- 
pound mass, ad. 

Figure 12.—The same egg two minutes and thirty seconds 
later. 

Figure 13.—Another egg, about two minutes later. This 
is the true resting stage, at the end of the second period of 
rest. ‘The two vesicles have become irregular. The remains 
of an external membrane adhere to one side of the egg. 

Figure 14.—The same egg seven minutes later than Figure 
13. The compound mass, a and 0, is elongated, the first mi- 
cromere, ¢, is well defined, and waves travel from the nutri- 
tive towards the formative ends of the two masses. Two seg- 
mentation nuclei occupy the positions of the large vesicles of 
earlier stages. This stage is the beginning of the second pe- 
riod of activity. 

Figure 15.—The same egg one minute later. The second 
micromere, }, is now well defined, as well as the first. 

Figure 16.—The same egg one minute later. This stage 
marks the end of the second period of activity. The forma- 
tive end of the egg is now occupied by four micromeres, two 
of which seem to be the products of the division of the first 
micromere, ¢, and two of them the products of the second, d. 

Figure 17.—The same egg two minutes later, at the com- 
mencement of the third period of rest. The second micro- 
mere, }, has again begun to fuse with the macromere, a. 

Figure 18. The same egg three minutes and thirty seconds’ 
later. The second micromere is no longer separated from the 
macromere, and mass, @ and 4, formed by their union is nearly 
spherical. 
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Figure 19.—The same ege two minutes and a half later, ait: 
the end of the third period “of rest, viewed at right angles to- 
Figure 18. 

Figure 20.—The same egg thirteen minutes later, and in 
the same position as Figure 18. The spherule, ce, of Figure: 
19, has divided into two, and the second micromere, 6, has 
become prominent, so that there are five micromeres at the 
formative pole. 

Figure 21.—The same egg one minute later, and in the 
same position as Figure 19. 

Figure 22.—The same egg in the position of Figure 20, fif- 
teen minutes later than Figure 21, and in the fourth period 
of activity. There are now seven micromeres at the forma- 
tive pole, six on one side of the polar globules and one, the 
second micromere, ?, on the other. 

Figure 23.—The same egg twenty-one minutes later, viewed 
from the side opposite the second micromere. The cells which 
have been formed by the division of the micromeres of the 
stage 19, now form a layer, the ectoderm, which rests, like a 
cap, on the macromere, a. 

Figure 24.—The same egg five hours and fifteen minutes 
later, in the same position as Figure 22, but not quite as 
much magnified. On one side the polar g clobule is still sepa- 
rated from the macromere, @, by a single spherule—the 
second micromere, b. Opposite this the growing edge, g, of 
the ectoderm is spreading still farther down over the macro- 
mere. At the point g, and at four other points, are pairs of 
small cells, which have evidently been formed by the division 
of the larger spherules. 

Figure 25.— Another egg at about the same stage. 

Fieure 26.—The egg shown in Fi igure 24, fifty- five minutes 
later. The macromere, a, 1s almost cov ered by the ectoderm, 
and the second micromere, 6, has divided into a number of 
spherules. At the growing edge, Is an ectoderm spherule is 
seen separating from the macromere 

Figure 27.— “A similar view of an “eve twenty-seven hours 
afterimpregnation. ‘The macromere is almost covered by the 
ectoderm, ec, and is not visible in a side surface-view. At g 
is an ectoderm spherule, which is separating from the macro- 
mere. 

Figure 28.—Optical section of the same egg; ec, ectoderm ; 
en, macromere, divided into two spherules. No segmentation 
cavity can be seen in a normal egg at this or any of the pre- 
ceding stages. 


DEVELOPMENT OF THE OYSTER. _ Plate III, 


= SikT 
W. K. Brooxs, Del. 


<4 


. a 


F4T2V0 TNT WO PRIME 


+ 
re - 
4 ’ 
is \ ‘ 
. 
r 
¥ 
’ 
‘ 
‘ 
' 
. 
: 
7 
i 
“ 
f 4 
7 
; 
« 

> *s 


ean) ey ¥ ‘ 4% J = ito} 9s 
f ? nit i oo By ‘vb f ; ee Ka ped i 
2s mu af % 7 » — pe? 
hs ‘Uae *\ i . > . i ‘5 ' 
aa ay « 4 e 
} gti a p, ee ¢ we 
uv Hi ia Meee ‘ : 
a eae Brig) hs ; Wan 4 i" aie) 
eee te Wives a 
<n ve ary ih + fh. we pee sae 
“> i > ‘ a ; y ey 
« 5 a) b bs ‘ 
at f 
‘ ; ) Set ss ae - 
: $ : 4 - Ae i ' ata 
ae , 4 s, a % ‘ 
i re trols Mie! y * ‘On 
a ¢, Ace 5 ' 
eae an 
7 ae ' 
: aes bee : 


ia a: i’ Wa 
: ; oe ae es he J # 
Bob ity 0 ye net 


eit, Te i“ hy 


r ray. ahi DTiiay lr hs i rf 
‘) : i | ; 
ah ere iaks) = 11 By, Dp ny ees : 
; f Atay er) ee ; 
; se Ast SFriy gk’ y-t MeN 


bien : 
ae shy: ea . 

* Y Rt : eg fu coed 5 
Ps Pusha tay 2). ie BN, genes arn is 
"eh oan rap ie cts th Waeioray ay 40'T) ea 
meats 4 sha) ait 4 i hates Stee Vy 


; 7 hare oe hot ” : ‘ ; 

Pi oeahi 4 : ¢ eis. Brett i , oi es ee ne: ehh ‘oa eo 
hints it ie comes Neate to Pi shy’ ‘afta ey an 
na ayae eae el een sisi) ditty mie ip pee Divi, ee hi 1 : 


Rebtel Weg ane 


mE? Fae teu? ony = fis iy apie wi ball = vee Pa) i 


t 
es Bory Moe a ee | 
z) manent T naees ; ; 
vif a: Yacht Ohi Bay ee 4 * tees ; 
‘ : 
of) Sess", aa Ry Prat. 


att ‘alle pit) ’ ae aul 


he ‘ 


Pict vs sie a iis, ae < 
Bit. i ahs | Porno as ere tite pie ie ae en 


ee th 


be enh HERA end ea fers vi ee 


eae wit sued DHE BY, bast 
a ae i on ie a oh vy begs ‘lathe De 


ory r ‘ 


7 : « 
i nt We 


F er Ga arr a ; ters : 
PA, a se | 
= i. 47 5y, é ; ; 

a a aan A ; j 
ame , m4 
a an F 
> valli 1 ev 


PLATE IV. 


Figure 29.—View of the nutritive pole of an egg a few 
hours older. 


Figure 30.—View of the formative pole of a still older egg. 
Figure 31.—Optical vertical section of a somewhat older 
ege, figured with the polar globule above and the ectoderm to 
the right. The egg is now flattened from above downwards, 
and is disc-shaped in a surface view. The macromere has 
given rise to a layer of larger granular cells, which are pushed 
in so as to form a large cup-shaped depression. The more 
transparent “ectoderm, ec, now carries a few short cilia scat- 
tered irregularly, and the two layers are separated from each 
other by a segmentation cavity. This figure is in Plate III. 

- Figure 82.—Surface view, and 

Figure 33.—Optical section of the embryo at the first swim- 
ming stage. The ectoderm has folded upon the endoderm, so 
as to form a primitive digestive cavity, with an external open- 
ing, g. The cilia of the velum have now made their appear- 
ance around the area occupied by the polar globule. This 
was not present in the egg from which the figure was drawn, 
but it was seen in other eggs, and is shown in a later stage of 
another embryo, Figure °6. 

Figure 34 and Figure 35.—Two surface views of the em- 
bryo shown in Figure 32. 

Figure 86.—An older embryo, in the same position as Fig- 
ures 32 and 33. The external opening of the primitive diges- 
tive tract has closed up, and the two valves of the shell have 
appeared in the place which it had occupied. The endoderm 
has no connection with the exterior, and no central cavity 
could be seen. 

Figure 87.—A somewhat older embryo, figured with its 
dorsal surface above. There is a large, central, ciliated diges- 
tive cavity which opens externally by the mouth, , which is 
almost directly opposite the primitive opening, the position of 
which is shown by the shell, s. 
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PLATE VY. 


Figure 38.—A similar view of a still older embryo. The 
shell, s, has increased in size, and the digestive tract has two 
openings, the mouth, m, and the anus, a, which are very 
near each other on the ventral surface. 

Figure 39.—The opposite side of a still older embryo, in 
which the body-wall begins to fold under the shell, to form 
the mantle, m. : 

Figure 40.—Dorsal view of an embryo at about the same. 
stage. 

Figure 41.—Dorsal view of an embryo at the stage shown 
in Figure 88, with its valves extended ; 7s, right valve of shell ; 
ds, left valve of shell; an, anus; a, anal papilla; ma, mantle ; 
v, velum; 6, body-cavity ; st, stomach. 

Figure 42.— View of left side of a still older embryo; 7, in- 
testine. Other letters as in Figure 41. 
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PLATE VI. 


Figure 43.—Dorsal view of an embryo six days old, swim- 
ming by the cilia of its velum. 

Figure 44.—View of right side of another embryo at the 
same stage; mu, muscles; /, liver. Other letters as in Fig- 
ure 41. 
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PLATE VII. 


Figure 48.—The seminal fluid of a ripe male oyster, mixed 
with water, and seen with a power of 80 diameters. Zeiss. a. 2. 

Figure 49.—F luid from the ovary of a ripe female oyster, 
seen with the same magnifying power. 

Figure 50.—Seminal fluid of a ripe male oyster, magnified 
500 diameters. 
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PLATE VIII. 


Figure 51.—Egg a few minutes after mixture with the male 


fluid magnified 500 diameters. 

Figure £2.—Egg about thirty minutes after fertilization 
magnified 500 diameters. 

Figure 67.—Section of a portion of the visceral mass of a 
male oyster magnified 250 diameters. The surface epithelium 
of the body is shown at the lower end of the figure. Above 


this is a loose, thick layer of wrinkled cells, which have the 


appearance of adipose cells from which all the fat has been 
removed. Above this layer is a large duct, lined with epithe- 
lial cells, and filled with ripe spermatozoa, which have been 
poured into it from two follicles which communicate with it 
on each side. Above this are sections of a number of the fol- 
licles of the testis, in three of which the contents are figured 
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PLATE IX. 


Figure 53.—Section of a portion of the viscera mass of a 
female oyster magnified 250 diameters; a, epithelium of the 
surface of the body; 4, layer of connective tissue; c, layer of 
wrinkled cells, which are probably fat cells, from which all 
the fat has been removed; 7, sections of ten ovarian follicles ; 
é, the ovarian eggs. 
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PLATE X. 


Figures 54-66.—Abnormal or direct form of segmentation. 
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EXTRACTS FROM REPORT 


OF 


mranreis VVinslow, 


Master U.S. Navy, Assistant Coast and Geodetic Survey, 
Commanding Schooner Palinurus, 


MADE TO 


CAR LEeP. PAT TE RSOW, 


Superintendent Coast and Geodetic Survey, 
OF 


INVESTIGATIONS OF THE OysTER BEDS IN TANGIER AND POCOMOKE 
SoUNDS AND PARTS OF THE CHESAPEAKE BAy, CONDUCTED 
DurINnNG PorRTIONS OF THE YEARS 1878 AND 1879. 


BAR Tk Wee: 


‘These extracts, containing information valuable to the people of Maryland, 
are published by permission and through the courtesy of the 
Superintendent in charge of the Coast and 
Geodetic Surveys. 
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Report of Investigations Made from August 21st 
to October 14th, 1878. 


TANGIER AND POCOMOKE SOUNDS. 


The charts showing the oyster beds and limits of oysters in 
these Sounds have been constructed from the data collected 
during the progress of the work. 

Only the natural beds are shown on them, and no attempt 
was made to carry the investigation beyond the Sounds, ex- 
cept in the cases of the Manokin and Big Annemessex Rivers, 
where the beds were large enough to make their delineation 
and study advisable. 

The beds have been named from the solid “rocks” which 
they surround, and are indicated on the charts by the darkest 
shades. In many cases it was a matter of some difficulty to 
determine the outlines of the beds proper, on account of their 
peculiar formation. 

It would have given an erroneous impression to have con- 
sidered either the solid unbroken portions as the beds, or to 
have taken the entire area upon which oysters are found, and 
I have therefore adopted a proportion of 0.1 oysters to the 
square yard as the standard by which to determine the 
outlines, all positions where te proportion fell below that 
standard being excluded from the beds, unless other circum- 
stances have led me to a different decision. 

The light shades on the charts show the area covered by 
scattered oysters, and as already explained, must be consid- 
ered only approximate. The broken lines show areas where 
the oysters are very widely separated. The dark blue lines 
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have been drawn through those positions where the propor- 
tion of oysters to the square yard was above the average. 

In designating the oysters, the term “young growth” has 
been applied to the small oysters that were evidently but one 
year or one and a half years old. The term “ young” has 
been applied to small oysters of the last brood that were found 
clinging to the mature and old shells and were, on an aver- 
age, about one-half or three quarters of an inch in length, or 
under. 

Tangier Sound extends north and south, in round numbers, 
thirty-six miles, from Watts’ Island to the head of Fishing 
Bay and each side of the channel for thirty-two miles is lined 
with oyster beds of greater or less extent. These beds are 
continued, though the oysters are generally scattered, through 
Kedge’s, Hooper’s and Holland Straits and on the shoal be- 
tween Smith’s and Tangier Islands. On each side of the 
channels into the Nanticoke, Manokin and Big Annemessex 
Rivers, beds are found and to a less extent in the Wicomico 
and Little Annemessex Rivers. 

By reference to the chart, it will be seen that the only parts 
of the Sound unoccupied by oysters are a short space, one 
mile in length, off Deil’s Island; a space of two miles north 
of Jane’s Island Light ‘and between the Big and Little Anne- 
messex Rivers and a stretch of two and a half miles on the 
western side of the Sound off Reach Hammock and the 
northern part of Tangier Island. 

With these exceptions, the oysters are to all intents, con- 
tinuous and the total area covered by them amounts to 69,127 
square nautical miles. 

The area of the beds proper or that part of the total area 
on which the proportion of oysters to the square yard was at 
least 0.1, is 17,976 square nautical miles. 

Whenever the names of the beds could be ascertained they 
have been given to them but in some cases they could not be 
and [ have included them under general heads. 

Taking them from the head of Fishing Bay in regular or- 


der, they are twenty-eight in number. 
* %* % * * * * 
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DENSITIES. 


Specimens of the bottom water taken on each bed, at all 
stages of the tide, have been tested with the hydrometer and 
its readings reduced to a standard temperature of 60 degrees 
Fah. These results show a maximum density of the waters 
of Tangier Sound of 1.0164, which was found in the lower 
part, about the California Rock, at half flood tide. The min- 
imum density of 1.0111 was found in the upper part of Fish- 
ing Bay, with the tide three quarter ebb. The following 
table shows the maximum and minimum density on each bed, 
with state of tide and remarks: 
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By consulting the table, it will be seen that the state of the 
tide has but little influence upon the density, though the 
depth of the water has and the prevalence of strong winds 
may increase or diminish it. There is shown a gradual and 
constant increase of density as the southern portion of the 
Sound, where it opens upon the Chesapeake, is approached. 

There is also an increase of density when in the vicinity of 
the openings into the Bay and a decrease in the various rivers 
and off their mouths. 

Though the density of the water increases, yet the differ- 
ence between the maximum and minimum densities steadily 
decreases to the southward, showing that the oysters on the 
northern beds are exposed to greater fluctuations of density, 
and probably salinity, than those on the beds to the south- 
ward. 

There were no heavy rains during my stay in the Sounds 
and the densities given therefore show only the condition of 
the water in that respect during dry weather. I was informed 
that there was a noticeable change in its character about the 
mouths of the tributaries of the Sounds, after a heayy rain- 
fall and the effect upon the oysters was also perceivable. 

The difference between the maximum and minimum densi- 
ties of the Sound amounts to 0.0053; but the difference be- 
tween the maximum and minimum densities on each bed will 
give a more correct idea of the changes to which the oysters 
are exposed. The greatest difference is 0.0025, which takes 
place over the Shark’s-Fin and Fishing Bay beds and the least 
difference over any of the main beds is that on the Little 
Thoroughfare, which amounts to 0.0009. 

It would be perhaps still more correct to divide the Sound 
into several parts and consider the fluctuation of densities 
over them thereby assembling a larger number of observations. 

Throwing out the Fishiag Bay beds, which by their po- 
sition are removed to a great extent from the conditions af- 
fecting the other beds and including a!l those south of Clay 
Island as far as Piney Island Bar, when the influence of the 
Manokin and Annemessex Rivers would be felt, the difference 
of density amounts to 0.0028. 
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The difference of density over the beds south of Little 
Island and north of Little Annemessex River is 0.0031. 

The difference of the beds south of Jane’s Island Light is 
0.0020. 

These differences show that the greatest fluctuation is over 
the beds in the middle of the Sound and is probably due to 
the influence of the Big Annemessex and Manokin Rivers 
and the waters entering by Kedge’s Straits. 

Throughout the Sound there is a marked difference between 
the densities of the water taken about the latter part of Au- 
gust and the first part of September and those taken in Oc- 


tober. 
This difference is given in the following table: 
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It will beseen by the table that the observations were made 
at from two weeks to six weeks apart; that generally speak- 
ing, the amount of difference in the densities increases with 
the interval between the observations and that the northern 
beds and those in the rivers are exposed to greater fluctuations 
of density than the neighboring ones in the Sound. 

If the change of density over the beds as shown by these 
tables, represents with approximate accuracy the change of 
salinity of the water, the fluctuation is too slight to seriously 
affect the beds or oysters but if the slightness of the change 
is due to organic matter held in solution by the waters of the 
ebb-tide, which would replace the salt of the flood, there may 
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be a much greater difference in the salinity of the flood and 
ebb than has been indicated by the hydrometer. 


CURRENTS. 


The general set of the currents in the Sound is north and 
south, following the main channel and diverging slightly 
about the mouths of the tributaries and straits. 

The arrows on the chart show the direction and the letters 
and figures the state of the tide and velocity per hour, in miles 
and tenths, at such stations as are preserved in the record. 

The influence of the wind has not been eliminated, and ac- 
counts for many irregularities, both of velocity and direction. 

About slack water, especially of the windward tides, this. 
influence was most apparent. 

In Fishing Bay the currents follow the general bend of the 
shores and channel, setting over the lower portion, on the 
flood, to the northward ; over the middle portion to the north- 
ward and westward, as far as Fishing Point and above that 
point and over the upper part of the bay, setting to the 
northward and eastward. 

The maximum observed velocity of the flood current was 
0.38 of a mile per hour. 

The ebb. in each portion of the bay sets in an opposite di- 
rection to the flood. 

The currents about the northern part of the Were Point 
bed were measured during and after strong northeast winds, 
which accounts for the set to the southward and westward, 
and also for the slight velocity of the ebb, which was only 
0.15 of a mile per hour, the northeast wind having lasted for 
two days and having driven a good deal of the water out of 
Fishing Bay. 

Over the Shark’s Fin the flood current sets to the north- 
ward and the ebb to the southward and eastward, most of the 
latter apparently coming from Hooper’s Straits. 

Its maximum velocity was 0.4 of a mile per hour. The ob- 
servations of the strength of the flood current made on this 
bed, were too much influenced by the wind to be considered 
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reliable but the velocity immediately south of the bed was 
0.5 of a mile per hour. 

The currents of the Nanticoke channel and over the adja- 
cent beds, set to the northward and eastward on the flood, 
following the bend of the channel, with a maximum velocity 
of 0.6 of a mile per hour. 

The ebb over the major portion of the Middle Ground sets 
to the southward, with a velocity of 0.3 to 0.4 of a mile per 
hour on the first quarter, until it meets the current of the Wi- 
comico, when it turns to the westward. 

A strong current sets in and out of Rock Creek; over the 


Drumming Shoal and Cedar Rocks, the current sets N. N.E. — 


on the flood, with a velocity of 0.4 of a mile per hour and 
S. S.W. on the ebb tide, with a velocity of 0.6 of a mile per 
hour. 

Over the beds south of the Shark’s Fin and Cedar Rock, 
and north of Piney Island Bar and Kedges Straits, the gen- 
eral set of the flood is to the northward, with an inclination 
towards Holland’s Straits, when about Turtle Ege Island, and 
tending to the northward and westward off the Little Thor- 
oughfare. The general set of the ebb while in the channel is 
to the southward, but on the Turtle Egg Island, Mud and 
Muscle Hole Rocks the set is to the southward and. eastward. 


The strength of these and all currents in the Sound is much- 


influenced by the winds that have prevailed during the im- 
mediately preceding days and which it was impossible to 
eliminate in the space of time covered by this investigation. 

Over the western beds, above Kedges Straits, the maximum 
observed velocity of the flood was 0.8 of a mile per hour, and 
a mean of all the velocities of the flood current was 0.4 of a 
mile per hour. 

The maximum observed velocity of the ebb current was 1.0 
mile per hour, and the mean of all velocities of the ebb was 
0.3 of a mile per hour. 

Over the Chain Shoal the maximum velocity of the flood 
was 0.37, and the mean velocity was 0.3 of a mile per hour. 

The maximum velocity of the ebb was 1.0 mile and the 
mean velocity 0.5 of a mile per hour. 


— ~~ 
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The flood current over Piney Island Bar sets N. N.W., or 
about in general line with the sound at that point. Its ve- 
locity on the third quarter, during and after northerly breezes, 
was 0.1 of a mile an hour, and probably it is seldom less than 
that. 

The ebb current over the northern part of the bed sets 
S. S.E., but tends to the southward over the southern part. 

The maximum velocity of the ebb during and after north- 
erly breezes was 1.00 mile per hour, and the mean of all ob- 
servations, taken under similar circumstances, gives a velocity 
of 0.4 of a mile per hour. 

In the Manokin River the current follows the general trend 
of the channel, the flood setting to the northward until above 
Hazzard’s Point, and then to the northward and eastward. 

The ebb sets southwest, and, when it strikes the shoal off 
Piney Island, curves somewhat to the southward. 

The currents shown on the chart were measured during 
light or gentle northeasterly breezes. 

The maximum velocity of the flood was 0.4 of a mile per 
hour, and the mean of all the velocities of the flood 0.2 of a 
mile per hour. 

The maximum velocity of the ebb was 0.5 of a mile per 
hour, and the mean velocity 0.2 of a mile per hour. 

In the Big Annemessex River the current sets to the east- 
ward on the flood tide, and to the westward on the ebb, curv- 
ing to the southward on the latter as it approaches the mouth 
of the river. 

The maximum velocity of the flood current was 0.4, and 
the mean velocity 0.25 of a mile per hour. 

Of the ebb. the maximum velocity was 0.5 and the mean 
velocity 0.33 of a mile per hour. The flood current sets over 
Harris Rock to the northward, with a maximum velocity of 
0.33, and a mean velocity of 0.2 of a mile per hour. The 
ebb being somewhat influenced by the current out of the An- 
nemessex and the sweep of the main current of the Sound 
sets to the southward and westward, with a mean velocity of 
0.2 ofa mile per hour. The maximum velocity observed was. 
but a slight increase of the mean. 

8 
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Over the Terrapin Sands the flood sets northwest, with a 
maximum velocity of 0.9 and a mean velocity of 0.7 of a 
mile per hour. The ebb sets southeast until near the buoy 
marking the shoal, where it turns to the southward. Its 
maximum velocity was 1.0 mile, and its mean velocity 0.9 
of a mile per hour. The currents over the Terrapin Sands 
were measured during spring tides, and after light breezes 
and calms had prevailed for several days. Over the Woman’s 
Marsh Rocks the flood sets about N. N.W., until in the vi- 
einity of Horse Hammock, where it turns to the northward 
and eastward. The ebb sets 8. S.W. over the upper part of 
the bed, and to the southward and eastward over the lower. 
There is a strong set in and out of the opening between Tan- 
gier and Smith’s Islands. . 

The maximum velocity of the flood was 0.7, and the mean 
velocity 0.6 of a mile per hour. The velocity of the ebb was, 
maximum 0.8, and mean 0.4 of a mile per hour. These eur- 
rents were also measured during spring tides. 

Along the eastern side of the Sound, below Jane’s Island 
Light, and over the several beds located on the eastern edge 
of the channel, the general set of the current is to the north- 
ward on the flood and to the southward on the ebb. The flood 
sets a little to the eastward or westward of north as the chan- 
nel changes in direction, and about the northern part of the 
Great Rock sets strongly to the northward and eastward into 
the Little Annemessex. The ebb current out of that river 
forms a strong tide rip where it joins the main current due east 
of Jane’s Island Light and on the northern part of the bed 
off that light. 

The general set of the ebb is the reverse of that of the flood, 
and both currents follow the trend of the channel. 

Through the Thoroughfare, opposite the California Rock, 
the flood sets east into Pocomoke on the first three quarters, 
and west on the last quarter. 

On the ebb the set is westward on the first three and east- 
ward on the last quarter, and this irregularity is communi- 
cated, to some extent, to the waters over the California Rock. 

The maximum velocity of the flood current on the eastern 
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‘side of the Sound, below the Little Annemessex, was 0.3, and 
the mean velocity was 0.2 of a mile per hour. The maximum 
-of the ebb was 0.8, and the mean 0.7 of a mile per hour. 
Most of these currents were measured during northerly winds, 
which would increase the ebb and diminish the flood currents, 
and probably they are more equal than the observations show 
them to be. 

Over the Oak Hammock Rocks the flood sets to the north- 
ward and westward, and the ebb to the southward and east- 
ward, with a velocity of from 0.1 to 0.2 of a mile per hour. 

Reviewing the currents, it will be seen that the strongest 
on both tides were those over Terrapin Sands during the 
spring tides, their velocity being about one mile per hour. 

As the observations over the Sound were made during many 
various states of the weather and of tide, the highest velocity 
obtained is probably as great as ever sets over any of the beds. 

The velocity within wide limits, however, is not so import- 
ant to the oysters as the direction of the current, and that has 
been ascertained with, I hope, sufficient exactness to assist, so 
far as it can, in the study of the beds. 


DEPOSIT. 


It would require a much longer period of observation than 
‘was at my disposal, and a much more extensive and careful 
investigation of the character of the water and bottom of the 
Sound than I was enabled to make to allow me to speak with 
authority or exactness upon this subject; but from the in- 
formation collected from the most intelligent of the oyster- 
men, whose experience on the beds was considerable, I am of 
the opinion that there is little or no systematic deposit going 
on upon any of the beds of the main Sound. 

There must be some sediment contained in the waters of 
the rivers and creeks, but it appears to be deposited on those 
beds near their mouths. In the upper part of Fishing Bay, 
on the Clump Point Rocks, Middle Ground of the Nanticoke, 
in the Manokin and Big Annemessex Rivers there is a larger 
amount of mud in the surface, and underneath, than else- 
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where in the Sound. Those beds lying in deep water are par- 
ticularly free from an undue proportion of mud on the bot- 
tom, the shoalest beds having the thickest mud covering. 

If there was a constant and increasing deposit upon the 
beds they would long ago have disappeared, or at least have 
become of much smaller area, but the reverse is the case, the 
beds increasing in area constantly. 

They are, however, exposed to one species of deposit which 
is very injurious. Heavy gales occurring in winter and sum- 
mer frequently tear up the large quantities of grass, sea- 
weed and sponge on the sand shoals about the Sound and de- 
posit it upon the beds. If this occurs in summer, when there 
are a smaller number of dredgers at work, the effect is very 
injurious, the “cultch” being covered, and the young, if 
spawned, smoothered by the grass, weeds, sand and mud which 
it collects. The California Rock, Piney Island Bar and Mano-. 
kin beds are those most subject to this evil. 

The gales also have the effect of covering the scattered oys- 
ters on the leeward sands, which process is called “sanding,” 
and, from what I could learn, appears to be a very injurious 
one. The oysters are buried, and the bottom becomes sooth 
and hard. Where at least thirty bushels of oysters could be 
taken previous to a gale, not one oyster could be found subse- 
quent to it. 

The winter gales have the greatest effect, owing probably . 
to their greater severity and direction, which is from the 
northward and westward. The “sand” oysters are found in 
largest numbers on the eastern shores of the Sound, and about 
Kedge’s and Hooper’s Straits, consequently they would feel a 
northwesterly gale much more than one from the opposite di- 
rection. 

They are said not to recover from the “sanding” for several 
months, and upon their reappearance, are noticeable on ac- 
count of the whiteness of their shells. 

Though there were several very heavy blows while we were 
in the Sound, they were not of sufficient severity to produce 
the effect spoken of, and if they had been I should not have 
been able to detect it, on account of the shallowness of the 
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water in which the scattered oysters lie, which prevented the 
-schooner’s dredging for them. 


EFFECT OF GALES AND ICE. 


As there was no opportunity for me to investigate this ques _ 
tion in person, the examination of the beds having been ac- 
complished during the summer and autumn months, the fol- 
lowing information is derived from the queries put to the 
oystermen and persons inhabiting the shores of the Sound. 

The heaviest gales during the Winter season are from the 
northward and westward. During the summer season, from 
the southward, and southward and eastward. The gales from 
the eastward, southward and eastward, and southward, cause 
an increase of depth over all the beds, amounting sometimes 
‘to two feet, and the northerly and westerly gales a contrary 
effect, but not sufficient to leave any of the natural beds un 
covered, except one or two small patches in Fishing Bay. 

Gales from any direction cut away the leeward shores and 
points considerably, especially when they are of a sandy nature. 

Those parts of the Sound suffering most in this respect are 
Bishop’s Head, Haines’ Point and Diel’s Island, Little Island, 
the shores about and near Jane’s Island, Great Fox Island, 
the shores about Horse Hammock, and the southern part of 
Watts and Tangier Islands. 

Cod Harbor, in Tangier Island, is said to be filling up with 
‘the washings of the sand-spit to the southward. 

Though it is said the amount washed away from these points 
is considerable, no additional deposit was ever noticed on the 
beds, nor did the gales appear to affect them in any way other 
than has already been described, except in conjunction with 
the ice in the winter. Ice never rests upon the main beds 
except in a few isolated cases where there happens to be a very 
shoal spot on the bed. 

Occasionally the ice will ground on some of the small rocks 
in Fishing Bay and once in a while on the Woman’s Marsh 
Rocks but not often. 

The injury done the oysters by the grounding depends upon 
the length of time the oysters are in contact with the ice. 
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If it only touches in a few places not much harm is done; 
indeed, it is supposed to protect the majority on the bed by 
covering them, but where there is a contact all over the “ rock,” 
the oysters are killed in a short space of time. 

_ The number of points in the Sound where it is possible for 
the ice to rest is very inconsiderable, and not many of the 

animals are destroyed by the grounding of the ice, though 

they are affected seriously by its long continued presence. 

The winter gales break up the ice fields and pile them up 
in immense masses on the leeward shores and over the adja- 
cent beds. The Shark’s Fin bed suffers particularly in this 
respect. A good deal of damage is done to the shores by the 
ice and the oysters feel the effect, showing it by becoming 
what is called “ Winter-killed,” or poor and weak, having a 
slimy, sickly appearance when opened. 

Many die on the beds from this cause and after the disap- 
pearance of the ice, ten days or two weeks must elapse before 
they are fit for marketable purposes. 

Ordinary cold weather and a moderate amount of ice is 
said to improve the fishing, the oysters appearing to be drawn 
more to the surface of the bed, and the shells to sink more to- 
ward the bottom. My informants said this effect was quite- 
noticeable. 

No one that I was able to interrogate had ever seen an oys- 
ter frozen in the water, and the impression was that so long 
as the oysters were covered they would recover from any ill- 
effects of ice or ordinary cold weather. 


POCOMOKE SOUND. 


Pocomoke Sound extends from Watts’ Island, in a north 
northeasterly direction, twelve and a half miles. 

The main channel is narrow with a varying depth of water,. 
the main body of the Sound being covered by shoals with from 
seven to eighteen feet of water over them. 

Long sand-spits make off from most of the points and islands 
and separate the channels into the different ereeks from each 
other. 

The Sound is about nine and a half miles broad from shore: 
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to shore about its middle, but the channel occupies only one 
and a quarter miles of this space. 

The change of depth is gradual, except between Watts’ and 
Beach Islands, near the southern extremity of the Sound, where 
the change from deep to shoal water is sudden. About the 
upper and northeastern portion the depth is more uniform, 
the deep channel shoaling to about twelve feet, and that water 
being but slightly diminished close to the shores. 

The beds do not asin Tangier Sound, cover the shoals on 
each side of the channel, the majority being found on the 
eastern side. Only two beds are to the westward of that part 
of the channel, where the water is deeper than three or four 
fathoms. 

The total area covered by oysters to a greater or less extent 
in this Sound, is 34.118 square nautical miles. This area is 
that enclosed on the chart by the boundaries of scattered oys- 
ters, and is but approximate, as previously explained, 

The solid beds, comprising all parts of the Sound where 
oysters were found in a greater proportion than 0.1 to the 
square yard, or where the bed was found to be to all intents, 
solid “ oyster-rock,’ or comparatively unbroken, contains a 
total area of 4.519 square nautical miles. 

The groups or rocks are not always contiguous, being sepa- 
rated by the channels into the different creeks and rivers and 
by mud-sloughs and spaces. 

In only one case have the beds extended across the channel, 
and peculiar circumstances account for that exception. 

Generally speaking the beds will be found to le on each 
side of the main channel in the Sound and on each side of the 
channels into the rivers. Taking them in order from the 
mouth of the Pocomoke River to the entrance to the Sound, 
there are seventeen of a sufficient size to justify a separate 
consideration and name. 

I have called them by the names given by the local oyster- 
men to the solid “.oyster-rock,” which was probably the origin 
of the bed. 

They are: The Old Rocks and New Plantation Rocks, 
Buoy Rock, Potter’s Rock, Slatestone Flat Rock, Dog-Fish 
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Rock, Drum-Bay-Point Rock, Trevise’s Rock, Shell Rock, 
Buoy Spit Rock, Muddy Marsh Rocks, Bird Rocks, Hern 
Island Rock, Beach Island Rock, Parker’s Rock, and Brig 
Rock. 

In considering and describing the beds I shall separate the 
first ten from the others and as they are subjected to very 
similar conditions of bottom, current, and density of water, 
shall treat them under one head, as the Pocomoke Rocks. 


SCATTERED OYSTERS IN POCOMOKE SOUND. 


The area covered by scattered oysters is only approximate, 
it being very difficult to accurately define the limits. Gener- 
ally speaking the one fathom curve will nearly mark the in- 
shore limit, while the soft muddy bottom of the main channel 
will define the outer one. The depth of water over the scat: 
tered oysters and the character of the bottom can be ascer- 
tained by reference to the chart. No oysters were found in 
the deep channels nor on the shoal sand spits. 

The oysters are scattered singly and in groups, but usually 
grow singly, though numbers of small beds of a few hundred 
yards area are included within the limits of scattered oysters. 

In the vicinity of the Messongo and Guilford Creeks, the 
oysters seem to be scattered in that manner, the spaces between 
the groups being proportional to their sizes. Very few oys- 
ters are found along the edge of the shoal on the western side 
of the channel south of the Muddy Marsh. In the channel 
itself no oysters were found. Opposite Beach Island, in from 
thirteen to fourteen fathoms, a few clams and shells were 
brought up. In this case, however, the bottom was of hard 
sand. 

The area covered, to a greater or less extent by the scat- 
tered oysters comprises 122,117.500 square yards, or 29.599 
square nautical miles. 

The proportion of oysters over this area, as near as I could 
ascertain, was about one hundred and seventeen thousandths 
to the square yard. 
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DENSITIES 


The density in the water over the different beds is given in 
the Record, Volume 1. 

The least density found, that of 1.0113 was across the 
mouth of the Pocomoke River at low water of the spring tide. 

The water of the greatest density, that of 1.0174 was taken 
from about the middle of the Sound, over the Bird, Buoy Spit, 
Muddy Marsh and Hern Island Rocks. 

The density over the beds, therefore, would be within those 
limits, the variation amounting to 0.0061. The effect of the 
tide does not appear to be invariable, as the greater densities 
were found as frequently on the ebb tide as on the flood. 
The depth of water and the prevailing winds have probably 
a greater effect than anything else, as the density increases 
with the depth, and the prevalence of easterly or south east- 
erly winds backing the waters of the Bay up into the Sound, 
would have a like effect. | 

As the variation noticeable during the space of eleven days, 
under various conditions of weather, were so small, it can 
hardly be much greater at any time, and unless much greater 
shown by the records if representing the change in salinity, 
can have but very little if any effect upon the oysters on the 
beds. By the following tables of comparison it will be seen 
that the fluctuation of density is, asin Tangier Sound, great- 
est at the head of the Sound and least at its entrance, with 
an increased fluctuation where the influence of the Messongo 
and Guilford Creeks are felt. 

On the beds above the Bird Rock the difference of density 
noticed was 0.0061. On the remainder of the beds the differ- 
ence was 0.0015, showing that there is a much smaller change 
in the density over the southern beds than over the northern. 
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CURRENTS. 


Over the Pocomoke beds the general set of the ebb current 
is westerly until it reaches the shoal between and south ot 
Broad and Apes Hole Creeks, where it turns to the southward 
into the main channel. 

The majority of the observations of the ebb current were 
made during moderate northeasterly breezes but the direction 
seems to have been but little influenced by them, though the 
strength probably was, as at high and low water by the tide 
tables, when there should have been no perceptible current, 
one was observed of from 0.1 to 0.2 of a mile an hour. The 
maximum strength observed was 0.5 of a mile per hour. 

The flood current sets northeast over the beds and has a 
maximum strength of 0.5 of a mile per hour and is but very 
slightly influenced in direction by the wind. 

In the main channel of the Sound below the Shell Rocks 
and over the Muddy Marsh Rocks, the flood current sets to 
the northward, following the general direction of the channel. 

The maximum strength of this current, when uninfluenced 
by the wind, was 0.45 of a mile per hour. 

No observations of the strength of the ebb current were 
made in the main channel but it is probably equal, or of 
slightly greater strength, than the flood and sets to the south- 
ward. Over the Bird and Hern Island Rocks the flood cur- 
rent sets to the northward and eastward into Messongo and 
Guilford Creeks, with a maximum velocity, when uninflu- 
enced by the wind, of 0.24 of a mile per hour. The ebb sets 
to the southward and westward, curving to the southward as 
it becomes influenced by the main current, with a maximum 
velocity of 0.4 of a mile per hour. 

North of the Guilford Flats the flood sets northeasterly to- 
ward Muddy Creek. The maximum velocity observed during 
light northerly breezes was 0.3 of a mile per hour. South of 
the Guilford Flats the current follows the general direction 
of the channel, the flood having a tendency towards Hunting 
Creek, where the channel into Guilford Creek joins the latter. 
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The maximum velocity observed during light northerly breezes 
was 0.5 of a mile per hour. 

The ebb out of Messongo and Guilford Creeks sets to 
the southward and westward, following the channel until it 
reaches the Bird and Hern Island Rocks, where it curves to 
the southward. Its maximum velocity was 0.4 of a mile per 
hour. The current over the Brig and Parker’s Rocks sets to 
the northward and to the southward; the maximum strength 
of the flood, when uninfluenced by the wind, was 0.24 of a 
mile per hour, but a moderate breeze appears to be sufficient 
to cause a marked increase of strength and change of di- 
rection. 

Off the mouth of the Chesconessex, where the wind, though 
light, had the width of Chesapeake Bay and both Tangier 
and Pocomoke Sounds to sweep over, the flood tide on the 
third quarter had a set to the northward and eastward of 
0.4 of a mile per hour. North of Parker’s Rocks the flood, 
on the first quarter, during a moderate southwesterly breeze, 
was found to set to the northeast at a rate of 0.6 of a mile per 
hour. 

The oystermen greatly overrate the strength of the currents . 
in the Sounds, putting the maximum velocity at about four 
knots on the ebb and somewhat less on the flood; but I could 
find no reason that would explain so great an increase over 
the velocities as established by ourselves, and consequently 
doubt the value of the estimate. 


DEPOSITS. 


The fact that on nearly all the beds and especially those in 
the vicinity of the creeks and rivers and in the upper part of 
the Sound, there is a light covering of mud more or less thick 
over the’ oysters, would lead to an inference that there must 
be a deposit of that character going on. 

On most of the beds the substratum of the. bottom was 
hard and the thickness of the surface covering gradually de- 
creased as the entrance to the Sound was approached. 

In the upper part of the Sound shells were found with the 
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mud for several feet and of such a number and character, 
being old and discolored, as to forbid the supposition that they 
had recently sunk in the mud or been covered by it. 

The Pocomoke River, draining an extensive tract of the 
Peninsula, would bring down a large amount of sediment, 
which the strong ebb current would carry directly over the 
beds in the upper part of the Sound. The set of the ebb is 
east, and as will be seen by the chart, the deeper water lies 
nearest the southern shore of the upper Sound, and those beds 
lying to the southward of the channel are the hardest and 
least broken. 

The shores are low and marshy and probably add somewhat 
to any sediment held by the main current before it enters the 
Sound. 

I infer that there is a deposit going on of maximum amount 
over the Old Rocks and those to the northward of the channel 
and decreasing as the entrance to the Sound is approached. 

The amount in any given period of time would be difficult to 
ascertain but the character will be shown to some extent by an 
examination of the specimens of bottom. Whether the amount 
of matter deposited is sufficient in quantity to seriously affect 
the beds is a matter of conjecture. I should judge that it was 
not and my opinion coincides with that of all the oystermen 
I was able to interrogate. 

That it must have some effect cannot be doubted and the 
evident deterioration of the beds in Pocomoke Sound may be 
accounted for, to some extent, by the supposition that the 
effect is injurious ; but so many other and more direct causes 
exist for the deterioration that it is difficult to eliminate their 
influence. The fact that the beds have existed and have been 
worked since the first settlement of the country, would lead 
to an inference that the effect, if prejudicial, was very slight- 
ly so. 

The scattered oysters lying on the sands and those beds in 
the vicinity of sand-shoals and in shallow water, the Muddy 
Marsh and Beach [sland Rocks particularly, are exposed to 
damage by “sanding” in a manner similar to certain beds in 
Tangier Sound and which has already been described. The 
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large amount of grass, sponge and sea weed, growing on the 
sand shoals, especially the one to the east of Herne Island and 
south of the Guilford Channel, is frequently torn up by the 
heavy gales and deposited on the beds with the same injurious 
-effect that it had in Tangier Sound. Heavy southerly gales 
will sometime cover the beds above the Buoy Spit and Shell 
Rocks with mud for a short time but not sufficiently long, it 
‘is said, to affect the oysters seriously. 


EFFECT OF ICE AND GALES. 


The heavy gales that occur in winter and summer, though 
‘principally during the former season, increase or diminish the 
depth of water on the beds sometimes as much as three feet. 
Strong northerly and northwesterly gales have the effect of 
‘diminishing the depth of water by piling up any floating ice 
upon the leeward shores and cutting away parts of the shores. 
Heavy southeasterly and southerly gales will increase the 
depth of water on the beds, stir up the soft muddy bottom of 
the channels and beds above Shell Rock and during the win- 
ter, in addition to piling the ice on the leeward shores and 
planted beds near Ape’s Hole Creek, will pile it up on the 
Old Rocks, Buoy Rock and Shell Rocks. Generally speak- 
ing, the beds in this, as in Tangier Sound, are in too much 
water to permit their being uncovered by even the heaviest 
gales, or to allow the ice to ground upon them at any time; 
but those beds in shoal water, of about one fathom and the 
planted beds, which are generally in less, are subjected to 
both. The effect of gales and ice in Pocomoke Sound seems 
to be less than that in Tangier Sound, in consequence of its 
less extent and small area. 


GENERAL INFORMATION GIVEN BY OYSTERMEN. 


The following information is that derived from the answers 
to the questions propounded to oystermen. All the oyster- 
men and dealers that were encountered during the season, so 
far as was possible, were interrogated. ‘That which was not 
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pertinent to the subject or evidently influenced by self-interest 
or other considerations, has been excluded. 

There has been no material change of the channel within 
the memory of the oldest fishermen, nor have they ever found 
-oysters in the deep water of the main channels of either Sound. 
With regard to the improvement or deterioration of the beds, 
it was the general opinion that the beds had been much ex- 
tended in size, that the quality of the oysters had improved, 
both as to size and flavor, but that the number on the beds 
had been very materially diminished, so much so, that it was 
hardly profitable to work on some of the beds. About thirty 
years back, the large beds in the Sound were not known 
‘to the fishermen and when first discovered and worked, the 
oysters were in clusters, long and thin valved and of poor 
quality, though very numerous and easily taken. Since their 
discovery and especially during the last ten years, the beds 
have been greatly overworked and the number of oysters 
much lessened. 

Formerly, the best oysters were found on the Terrapin Sands, 
and there were none on the sands in shore of the beds; 
now the finest oysters in the Sounds are found on the sands 
bordering on the beds and are considered better than any in 
the general market. All the beds have been much extended 
by dredging, especially the Bird Rock in Pocomoke Sound 
and the Great Rock in Tangier Sound, the former being two- 
thirds larger than when first discovered, and the three rocks, 
of which Great Rock was originally composed, having been 
dragged into one continuous bed. Though thus extended, it 
was the opinion that there were not as many oysters on the 
beds at present as were found on the smaller areas. Fishing 
Bay, at the northern extreme of Tangier Sound, though the 
beds as a whole had deteriorated, during the last four years 
there had been some improvement on account of a more rigid 
observance of “close time.” 

The cause assigned for the deterioration, and even the 
admittance of the fact, depended very much upon the oc- 
cupation of the informant. The tongers, or those who 
pursued the fishery with tongs alone, were unanimous in 
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laying the deterioration to excessive dredging, while the 
dredgers, or those ,owning pungies or other vessels em- 
ployed exclusively with the dredge, while they admitted the 
decrease in the number of oysters, laid such decrease to the 
action of natural and unexplained causes, arguing that the 
evident extension of the beds and improvement of the oys- 
ters, due to dredging, was suflicient to prove its good rather 
than ill effects. 

In regard to the effects of ice in cold weather, every one 
coincided in the opinion that the oysters in deep water were: 
most affected, and those in shoal or brackish water were least 
so. In the same depths and character of water, those oysters. 
about the edges of “muddy rocks” and close to muddy channels. 
or sloughs were most affected by the cold or a severe freeze. 
After the latter event the packers distinguish the deep water 
oyster by its dark, slimy appearance, and decline it, though at 
the same time shoal water oysters are in good order and are ac- 
cepted. With regard to the quality of the animals, those in 
the Sounds were considered finer than those in the creeks and 
rivers, and of the different beds those from the Shark’s Fin, 
Terrapin Sands and Bird Rocks were considered superior. 
Regarding flavor alone, those from the salt water were the best, 
and generally the salter the water the better the flavor. 

In regard to an increased freshness of water, due to fresh- 
ets and heavy rains, it was the general opinion that during 
the winter season it was not of much consequence, but that 
in spring or summer heavy rains or freshets were very bene- 
ficial, especially in the spawning season, hastening its advent 
and shortening its duration. An increased freshness of water 
always fattened the oyster. Oysters in salt water were al- 
ways poor and oysters were generally poorer after a dry sea- 
son. Planted oysters above Pig Point and the Old Rocks, 
in Pocomoke Sound, have been known to die from ab- 
sorbing too much fresh water and those on the Old Rocks 
have sometimes suffered from the same cause, but this only 
occurs during heavy freshets. 

With regard to the depth of water and character of bottom, 
shallow water was preferred, and sticky mud or mud and sand, 
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-about six inches in thickness over a hard substratum, was con- 
sidered the best, though a larger amount of mud did not 
matter, provided it was not so soft as to allow the oysters to 
sink in it and had a strong current over it. 

The oysters were said to feed on the flood tide, having 
their bills open then and at no other time. No one had 
noticed any enemies or animals that preyed upon the oysters, 
and all seemed to be ignorant of the drills and their destrue- 
tive effects. 

The oysters are “culled,” that is they are separated from 
the old shells and other debris while the boat or vessel is on 
or near the bed. Everything except the oysters is thrown 
back, sometimes striking the bed and as often the mud. 
The young oysters under a year and a half in growth and 
less than two inches long are also thrown back. 

All persons interrogated were of the opinion that at least 
seventy-five (75) per cent. of the oysters on a bed are taken 
off each year and that no more than fifty (50) per cent. 
should be removed. Off the beds near Haine’s Point, at 
least one hundred thousand (100,000) bushels, or about 
20,000,000 oysters, were taken in the season of 1878. Off 
the Great Rock, about 100,000 bushels, or 15,000,000 of 
oysters, were taken by one hundred boats in October and 
November of 1877. The oysters on the rock at the end 
of November were so scarce that but a very smal] number 
of boats could find profitable work on the bed. In the 
spring about 75,000 bushels more were taken up and sent 
North, and as the oysters were small, they amounted to prob- 
ably 15,000,000 at least. Exclusive then of the fishing done 
during the winter months, in one season it is estimated that 
30,000,000 of oysters were removed from one bed alone. 

Nearly all the oystermen advocated a “close time,” either 
from April 1st or May 1st to October 1st; many considered a 
prolongation until November 1st, and an entire rest every 
other year, would be beneficial. 

With regard to transplanting the oyster and its transpor- 
tation all experienced persons were of the opinion that delicacy 
of handling, and freedom from jars, concussions and shocks 
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of any kind, was desirable. Oysters, when under hatches, 
have very frequently been killed by heavy thunder storms. 
and firing of guns. Any concussion or sudden shock will 
prove destructive, if the animals are in a confined space. Oys- 
ters taken up during the summer are much more susceptible to 
injury from this cause than those obtained during the winter. 
Oysters are transplanted at any and all seasons but generally 
in the spring and autumn. Oysters obtained by the use of the 
“tongs” are preferred to those dredged, and generally those 
taken either before or after the spawning season are most de- 
sirable. The dredged oysters are apt to be broken about the 
bills, and will die on the planting grounds sooner and. in 
larger numbers than the “tonged” ones. Those oysters 
planted about the Sounds are generally obtained from “tong- 
ers,” but those sent to the North, being in such large num- 
bers, are usually dredged. The size and age of the oysters to 
be transplanted depends on whether they are for early con- 
sumption or not. If the former, the larger and older the 
better, but in the latter case young oysters, from one to two 
years old, are preferred. 

Generally any and all oysters are taken, without regard to 
age or size. The oysters for the Northern planting grounds 
are usually taken up as soon as ice clears away and are used 
during the spring. ‘Those transplanted in the Sound are 
taken up later in the spring, or during the early summer 
or autumn months, and used during the following winter. 
Blunt-nosed oysters, with thick shells, do not thrive on the 
planting grounds. A change of bottom in transplanting oys 
ters is not considered of so much importance as a change of 
water. The planted beds should be laid at the mouths of 
creeks and rivers having a rapid current. The bottom best 
for natural beds was considered best for plarited ones. 

The spawning season was said to be from May until Au- 
gust, inclusive, though most of the spawning was done in June 
and July. All opinions coincided that the oyster in shoal 
water spawned first, but differed as to whether the depth 
being the same, all oysters on the same bed spawned at 
or about the same time, as many being for as against the 
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theory. Currents were said to have no effect upon the spawn- 

‘ing. Oysters of one year’s growth, three-fourths of an inch 
long, have been seen with the spawn in them, and oysters on 
natural beds were thought by the majority to spawn soon- 
er than the planted ones, though there was not much dif 
ference. Oysters transplanted with the spawn in them, how- 
ever, will cease spawning. 

A wet or warm spring would hasten the time of spawning, 
but would not shorten, its duration. Heavy freshets were 
very destructive to the “spat” in Pocomoke Sound, driving 
it out into the Bay, and large schools of fish, especially trout 
and taylors, devoured a good many every spring and sum- 
mer. The young were supposed to “strike” every three 
years, though there was but little regularity about it, a bed 
sometimes running for ten years with a young growth on it 
every year and then failing to produce anything for two or 
three years. Sometimes one part of the bed will be covered 
by young, and another part totally barren. 

No systematic attempt had ever been made to increase the 
amount of “cultch”’ in the Sounds, though a few persons had 
placed old shells, ballast, boards and boughs about their plant- 
ing ground and succeeded in making a good catch. 

It was the general opinion that the oyster increased in 
size from one to two inches in the first year of growth 
and a little more than that during the second; afterwards 
the increase was much less. Oysters from two to four 
years old were considered as best for the market and 
are then from three to four inches long. Ten bushels of 
oysters were considered a profitable day’s work for a tonger. 
For a dredger the number of bushels varied on account of 
their different sizes. About sixty bushels were considered a 
profitable day’s work for the larger vessels and from twenty 
to thirty for smaller craft. 

The dredging vessels employ from four to nine men and 
the “tonging”’ canoes one man and a boy. Tonging could 
not be carried on profitably in depths greater than four fath- 
oms in the Sound and dredging in not more than six. The 
dredges vary in size, from two feet to four feet across the mouth 
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with from eight to sixteen teeth. Generally they are made about 
three feet wide, with twelve or fourteen teeth, but vary a good * 
deal in weight. My informants found that generally speaking 
it was more profitable to fish: with the tongs exclusively for 
the large oysters used for barreling by the dealers and to 
dredge for packing and canning establishments. The tongs 
are worked at small expense and the “ barrel” oysters bring a 
much larger price, though they are necessarily selected oys- 
ters and more difficult to obtain. The prices paid during the 
season of 1877-78 were about one dollar per barrel for “ bar- 
rel” oysters and from five to forty cents for the ordinary 
oysters from the beds; the “snaps,” or most inferior quality, 
bringing the lowest price and forty cents being paid only for 
“extra culled” oysters. About twenty cents per bushel would 
allow asmall profit. The flavor is not generally taken into ac- 
count, and the degree of fatness and the size settles the price. 
Salt water oysters sometimes command better prices when 
intended for a special market or to supply some unusual de- 
mand. 

With the improved appliances in use, as at present, the 
general opinion was that about twenty or twenty-five years 
ago one-third more oysters could have been taken in the 
northern part of Tangier Sound than at present, from two to 
five times as many about Crisfield, and in Pocomoke Sound 
nearly seven times as many as at the present day; that with- 
out any of the modern contrivances it was possible for either 
tongers or dredgers to take many more in a day than at pres- 
ent. The general opinion of all persons in and about the 
Sound, with very few exceptions, was that the beds were be- 
ing worked much beyond their capacity and the majority 
were in favor of extending the “close time” as a remedy for 
the deterioration. Many thought that a resting time of a 
year or more would be beneficial. All were in favor of en- 
forcing the law prohibiting the dredging and working of the 
beds during the “close time,” and all testified that there was 
no attempt toward the enforcement of the law at present, 
either by the oyster police or any one else. 
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CONCLUSIONS. 


The foregoing pages with the record and charts, contain 
all the data collected during the season for the study of the 
beds and the conditions affecting the animals upon them. 

Not regarding it as within my province and not possessing 
sufficient knowledge of the subject, I have not attempted any 
study of the biology of the oysters but have confined my re- 
port to as concise a description as possible of the beds and con- 
ditions surrounding the various forms of life upon them. The 
following remarks are simply the conclusions drawn from cer- 
tain peculiar features and facts established by the investiga- 
tion and testimony and an attempt to account for them. In 
reviewing the remarks upon the different beds, it will be seen 
that there is a marked absence of oysters classed as “young,” 
or those supposed to be of the last brood on all beds above 
Kedge’s Straits in Tangier Sound, and above the Bird Rock in 
Pocomoke Sound. In Tangier, the young first appeared in 
considerable quantities on the middle of Muscle Hole Bed 
and Piney Island Bar. There were none in either the Mano- 
kin or Big Annemessex Rivers or on the northern part of 
Harris Rock, though large numbers were found on the cen- 
tral and southern portions of the latter. The southern beds 
of both Sounds were plentifully supplied. Again, on the 
southern beds there was a like absence of the class termed by 
us “young growth,” or oysters apparently spawned during 
the previous season, while on the northern beds of both Sounds 
the proportion of this class was very large. Over these differ- 
ent beds the change of density is too slight to enter into the 
question and the currents too nearly similar, both in direc- 
tion and strength, to have influenced the difference in produc- 
tion. On nearly all of the northern beds in both Sounds, the 
bottom is muddy or the beds in close proximity to muddy 
bottoms. To the southward, however, the bottom is hard 
and the beds surrounded by sand or gravel, except on the edges 
nearest the channels. Again, all the northern beds in both 
Sounds are in comparatively shoal water and those in the 
southern parts in deep water. 
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There are, then, two similar facts noticed in both Sounds 
with regard to the presence and absence of the young and 
“young growth;” the former have been found in deep wa- 
ter and on hard bottoms, the latter in shoal water, on or 
near soft bottoms. The character of the bottom can hard- 
ly be of much importance in this case, for though a hard 
clean bottom is necessary for a successful attachment of 
the “spat,” yet the bottoms on the northern part of the 
Sounds must be sufficiently so to obtain a large quantity, 
as is shown by the large number of young growth on 
those beds and that the absence of the young is not due 
entirely to that cause is shown by their scarcity on the Chain 
Shoal and Drumming Shoal beds in Tangier and Shell and 
Muddy Marsh beds in Pocomoke Sound, where the bottom is 
hard and moderately clean. Remaining then as the only 
probable cause known to us is the difference of depth of 
water. It will be found upon reviewing the remarks and ree- 
ord, that almost invariably the young are found in deep water 
and the young growth in shoal. It was the opinion of the 
oystermen that the oysters in the Sounds increased from one 
to three inches in length in the first year of their existence. 
The class termed “young growth” by us were from three- 
fourths of an inch to one and a half inches long; and sup- 
posing the oystermen to be correct in their estimation of in- 
crease in size, the class termed “‘ young growth” would then 
be of the same season’s brood.* 

The investigation of the beds was carried on in September, 
and in Tangier Sound; the principal amount of information 
was collected during the latter part of that month and the first 
part of October. If, then, the oysters on the shoal water beds 
had spawned in the early part of June, they would have had 
about four months growth when our observations were made. 
In searching for spawn in the oysters during the latter part of 
August and first part of September, Mr. Rice was unable to 
discover any except in those from deep water, and that fact, 
together with the inference drawn from the preceding para- 


*Spawned much earlier than those termed “young.” 
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‘that there is a difference in the time of spawning of the shoal 
and deep water oysters. There is but one other way of account- 
‘ing for the absence of young on the northern beds, and that is 
by accepting the supposition that the “spatting” not only 
does not occur every year, but that it only occurs on parts of 
‘the Sounds during each season. Such is the opinion of many 
people of experience; but I am inclined, from the results al- 
ready given, to prefer the other solution of the problem, not 
having found any reason that would support the opposite 
theory or lead to its entertainment.* 

The difference in time of spawning in shoal and deep 
water is probably due to difference in temperature, the deep 
er water naturally being of the lowest. The establishment 
-or the refutation of this supposition, as also of that of the dif- 
ference of the times of spawning, is very necessary, especially 
-of the latter, as it would afford a sure basis for such legislation 
for the protection of the beds as will soon be necessary. 
Aside from the general absence or presence of young on par- 
‘ticular beds, it was noticed that a much smaller number were 
found on or adjacent to the muddy bottoms, or on the sands 
where there was much grass or sponge. On the beds a large 
number of young were seldom found where there was much 
of the red moss, though there was not always a diminution of 
the former when the latter was present. 

The absence of the young may be very readily accounted 
for if the moss had formed previous to the “spatting,” as it 
would prevent the exposure of the “ cultch.” The moss or 
weed is of very rapid growth, and I was informed that on an 
‘unworked bed it had been known to become three or four 
feet thick in a few months. If, then, it had formed and com- 
menced growing after the “ spatting ” season, the young would 
mot be as much disturbed by it as they would if the growth 
had been previous to their advent. This is another argument 
in favor of the theory that the depth of the water influences the 
‘time of spawning, as the effect of the moss or weed upon the 
numbers of young was greater in deep than in shallow water. 
The number of drills were, generally speaking, in direct pro- 


*NotE—Reference is made to this statement in Report of 1879. 
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portion to the number of young, and the Pocomoke beds, es- 
pecially the Bird and Hern Island Rocks, appeared to have- 
suffered most from their ravages. 

A description and sketch of this animal, taken from spe- 
cimens preserved by me, has been made by Mr. W. H. Dall, 
Assistant, who has kindly furnished me with copies. Very 
few star fish, and no other enemies were discovered in the 
Sounds, and the drills are probably the only ones that do 
any considerable damage. 

In regard to the beneficial effect, or the reverse, of fresh 
water, there can be no doubt that the oysters at least appear 
fatter and are superior after absorbing it, though they become 
poorer in flavor. 

In order to test the ulfeek of fresh water upon them and to 
determine if the low spring tides had any share in causing 
the decrease in the numbers on the beds, a dozen oysters were 
selected from the same bed and haul of the dredge. Six of them 
were opened immediately and inspected and found to be rath- 
er poor, of small size, and dark color, but of the ordinary flavor. 
The remaining six oysters were placed in perfectly fresh water: 
for twenty-four hours, the water being changed several times 
during that interval. They were then opened and inspected. 
They were alive and in good order, very fat, or apparently so, 
and of a creamy white color and much swollen, but of very 
insipid taste. As the oysters were alive at the end of a day’s 
immersion in fresh water, they can not well be destroyed 
by the brackish water of low Spring ebbs, to which they would 
not be exposed for more than six hours, though a continuance: 
of heavy freshets might very seriously affect them. As there: 
is but one river in both Sounds (the Pocomoke) likely to sub- 
ject. the oysters to this evil, for the main beds there is noth- 
ing to fear. 

The evil effects of sudden jars and concussions are proba- 
bly due to the breakage of the delicate pedal muscle, 
which after the spawning season, in common with all other 
parts of the animal, is in a more or less weakened con- 
dition. 

In explaining the fact that the oysters in deep water 
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are more affected by cold water and ice than those on the 
shoals, it is necessary to remember that the lower the tempe- 
rature of sea water the greater its density, and thus as the 
surface water becomes cooler it would sink. The freezing 
point of salt water is below that of fresh. Therefore the oys- 
ters in the deep water, or generally speaking, those remote 
from the mouths of the streams, may have surrounding them 
water of a slightly lower temperature depending upon the 
amount of salinity than those oysters near the creeks and 
rivers that are surrounded by ice. Again, the deep water 
would be much slower to lose or acquire heat than that on the 
surface or in less depths, which would necessarily be affected 
quickly by all changes of weather. 

The statement that the oysters recover and reappear after 
the “sanding” process, must be received with great caution, 
opposed as it is to most experience. That some few may sur- 
vive is possibly the case, but that the majority recover after 
being covered with sand for any length of time is very doubtful. 

The testimony of all persons in the neighborhood of the 
Sounds was to the effect that the beds were deteriorating. In 
the absence of any reliable observations, extending over any 
length of time, their opinions must be taken as correct, at 
least as to the fact, although perhaps only approximately so 
as to the degree. Accepting, then, the statement, it is neces- 
sary to account for the deterioration if possible. 

After the original formation and growth of the beds they 
would at some time, the same conditions continuing, cease their 
development, neither increasing in size or in number of oys- 
ters, there being a natural limit to expansion in either direc- 
tion. Supposing, then, a bed to have extended itself as far as 
the conditions of bottom and water or other natural limit 
would allow, all future expansion could be only in the number 
of oysters on the bed and this is limited principally by the 
amount of food and the room for development, the question 
of enemies not being considered, as there being no increase if 
they were not in sufficient numbers to prevent the growth of 
the bed and number of oysters, they would not be sufficient 
to cause its destruction or deterioration. 
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The number of oysters would then, on a limited bed, steadily 
increase, as long as there was sufficient room and food supplied 
them, until they had reached their limit, a rather indefinable one 
in that direction, the quality of the oysters not being taken 
into consideration. Having reached that point, the number 
of oysters would to all intents remain the same as long as the 
conditions under which they had previously lived were not 
changed. To cause, then, either an increase or diminution of 
the number of oysters or size of the bed, a new factor must 
be brought in, when, all conditions being changed, the life of 
the animals begins anew and progresses differently. As there 
can be no doubt that both the beds and oysters of Tangier and 
Pocomoke Sounds have changed greatly in character since 
their first discovery, in accounting for that change it is neces- 
sary to discover the new factor or factors that have been intro- 
duced, and that have been instrumental in effecting it. Briefly, 
the change in the beds has been a material expansion of their 
limits and a material diminution of the number of oysters upon 
them, and therefore the causes for such changes must be sought 
among such as it is known would produce like effects. 

Disregarding for the present the agency of man in the mat- 
ter, the question is what natural cause or causes would both 
expand the beds and diminish the number of oysters? A 
bed is extended naturally by the drifting spat or “ young 
brood” attaching themselves to any clean, hard and moder- 
ately rough substance contiguous to the bed. The locomo- 
tive powers of the “spat” exist for but a short time and, 
except when assisted by the current, they can only move a 
short distance, and unless some suitable object soon presents 
itself for their attachment they will sink into the soft bottoms 
and die. ‘The principal expansion of the beds so far as could 
be effected by nature must, however, have been accomplished 
long ago, the beds being surrounded originally, and indeed 
at present, by soft bottoms of a character which would be 
most destructive to the “ brood,” unless some substance was 
interposed between it and them for their reception. Natural 
expansion can only be achieved to any extent in the manner 
described, and though probably there is, and has been, a slow 
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extension of the beds due to natural unassisted causes, their 
‘great increase in area during the last thirty years must be as- 
signed to other agents. 

The diminution of the number of oysters may be affected 
‘by several natural causes. An increased deposit of earthy 
or vegetable matter upon the beds would, if in sufficient 
quantities to bury the oyster, effect the destruction of both old 
and young. Nosuch deposit has been noticed, nor could it well 
‘occur without showing its presence in other ways, principally 
by changing the channels and causing shoals; but no such 
changes have occurred, my investigation showing but slight de- 
viations in either channels, shoals or character of the bottom 
from that established by the first hydrographic survey of the 
locality. A changein the character of the water and bottom, 
which would probably follow a change of channel, and might 
occur without such change, might, by depriving the animals of 
their proper food, cause their deterioration and destruction. But 
such a change, though it would certainly diminish the numbers 
on the beds, would do so suddenly and the evil effects would be 
noticed in the oysters remaining, their quality and flavor, in- 

deed, their vitality, being very much impaired. No such impair- 
ment has been observed, however, the oysters being larger and 
finer than when the beds were first discovered. That fact alone 
will eliminate many quantities from the equation, for any 
natural cause injurious to all the oysters on the beds would be 
evident at once by an examination of those found at present. 
If, however, the destruction or non-production of the neces- 
sary number of young is accomplished by means that are not 
‘harmful to the mature oyster, a cause is discovered for the 
‘diminution of all in harmony with: the existing facts. Con- 
sidering first the destruction of young; large numbers, immense 
when compared with the ordinary production of other ani- 
mals, are without doubt naturally destroyed by the falling of 
the “spat” upon unfavorable grounds, the prevalence of heavy 
freshets which would drive the “brood” into the Bay, and 
probably cause its loss, and the ravages of various enemies. 
But all these causes have been in operation continually since 
the first formation of the beds, and the animals have survived 
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and increased while contending with them. Therefore an in- 
crease of power for injury must be assigned to one or all of 
these to account for the diminished number of oysters. Prob- 
ably the “spat” falls on more favorable ground since the beds 
were discovered than was formerly the case, owing to the 
increased amount of “cultch” due to the fishing of the beds, 
and aside from that, the conditions surrounding and operating 
upon the beds are so similar to those in the past that the loss 
of the young could not be much greater from the want of 
attachment. 

The freshets and other natural causes for diminished num- 
bers of young have also been long in operation, and the dete- 
rioration cannot be justly assigned to them. Remaining then 
to be accounted for are the ravages of enemies. Those found 
by us during the season were drills in large numbers and a 
very few star fish, but as the oystermen were ignorant of both 
their presence and destructive effects, 1 am unable to decide 
whether they have increased or diminished in numbers. There 
is no doubt that very large numbers of young are destroyed 
by the drills; fully fifty per cent. on some beds in Pocomoke 
Sound. If, then, these small enemies have only within late 
years entered the Sounds, we have one of the principal causes 
for the deterioration of the beds. But as there is also a 
marked deterioration upon those beds upon which no drills 
were found, still another cause must be at work and must be 
sought in the non-production of the young. This is caused 
by the failure of the “brood” oysters, they having been re- 
moved or become extinct, thus causing a failure of impregna- 
tion. If the theory is correct that there is a mutual fecunda- 
tion partaken of by all oysters on the beds, the spermatozoa 
being formed and milted somewhat prior to the formation of 
ova, then it can easily be understood that if the oysters are 
so much separated that even the tides and currents cannot 
bring the spermatozoa within reach of the adjacent ani- 
mals, there could be no production of young. Taking for 
instance the most exaggerated case in both Sounds, that of 
the Muddy Marsh bed, it will be seen that the set of the 
current over it is not generally from any other adjacent bed, 
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the nearest one being Parker’s Rock, which is over three miles 
distant; the oysters on the Muddy Marsh bed were very few 
‘and the mass of shells immense, affording ample surface for 
the attachment of the drifting “spat,” should there be any. 
But supposing the oysters on the beds to have been so much di- 
minished that they were not sufficient for mutual fecundation, 
the distance and situation of other beds is such as to prevent 
the current from bringing the spermatozoa voided upon them 
to the Muddy Marsh Rocks and there would be, as was noticed, 
an almost entire failure of young. In the same, though less 
degree, would the other beds suffer, the amount of spawn 
voided depending not only upon the number of mature 
“brood” oysters, but upon their distance from each other and 
the spaces separating the beds. This theory is supported by 
the investigations that have been made in England, France 
and Prussia, and almost all opinions coincide that the number 
of young in any spatting season is dependent upon the num- 
ber of “brood” oysters upon the beds. Indeed, it seems so 
self-evident a proposition that it is hardly worth while to exper- 
imentally establish it. It is necessary, then, having accepted 
the theory, to determine what proportion of the oysters should 
be taken off the beds, and what proportion is actually removed. 
As there is no data to my knowledge derived from observa- 
tions made in this country to determine the first of these two 
desired points, it is necessary to turn to the experience of 
foreign oyster fisheries for guidance, and though the animals 
and the conditions under which they live are not entirely sim- 
ilar, yet some information may be obtained and a line of inves- 
tigation marked out for the future. 

The following is a synopsis of the deductions of Professor 
Karl Mobius, Professor of Zoology in the University of Kiel, 
whose work on the oyster in manuscript was kindly lent me by 
Professor Baird. The observations were made over the Schles- 
wig Holstein oyster beds by government officials from 1730 
to 1852, and were carried on in practically the following man- 
ner. Each bed was dredged over in three .or six places, ac- 
cording to its size, and the oysters taken were divided into 
three classes, and carefully counted. The classes were denom- 
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inated ‘“ marketable,” ‘ medium” and “young growth.” The- 
“marketable” oysters were full grown and mature, from 
seven to nine centimeters in length and breadth, and eighteen. - 
millimeters thick. The ‘“ medium” were half grown oysters, 
from sixteen to eighteen millimeters thick, and of less than 
nine centimeters in breadth. The “ young growth ” were those 
one or two years old. From these observations Prof. Mébius 
discovers that there was an average of 421 medium oys-. 
ters to one thousand full grown ones; that is, out of every 
1421 oysters there would be only one thousand full grown 
ones. (?) The average of all observations differ very little 
from the number given by each, and consequently shows that 
there was but slight fluctuation in the proportion in 122 years. . 
The medium oysters are considered by Prof. Mobius to be- 
those descendants of the marketable ones that have survived 
their most precarious years of existence, and escaped their 
principal enemies, and are consequently likely to reach their 
full growth. They thus represent the total number of em- 
bryos spawned which have survived in the struggle for ex- 
istence. From his (Mébius’) experiments, he decides that an 
oyster spawns about one million embryos in a season, and that 
forty-four per cent. of the mature oysters give forth “spat.” 
[Other authorities are of the opinion that only about ten per 
cent. spawn; Prof. Mobius’ data appears hardly sufficient to. 
justify his conclusion. | 

From the above it is evident that in an assemblage of a 
thousand oysters, 440,000,000 embryos can be voided every 
season, and of them 421 would survive, or 1,045,000 embryos 
would be destroyed where one was preserved. But the me- 
dium sized oysters also spawn, though they send forth a much 
smaller number of embryos. Mobius estimates that the 421 
in the community would produce about 60,000,000 of “spat.” 
It would therefore require about 500,000,000 embryos to pro- 
duce 421 medium oysters, or 1,185,000 to produce one. From 
the above it is evident that it would be necessary to have 4.2 
oysters assembled to produce one, though the proportion would 
only hold where there are much larger assemblages. Negard- 
ing these results, Prof. Mobius is of the opinion that no more - 
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than 40 per cent. should be removed each year, but, in my 
opinion, in order to maintain the oysters at a constant num- 
ber in the above case, no more than 25 per cent. should be ta- 
ken, as the one oyster in four would be replaced each year. No 
comparison between the Schleswig-Holstein beds and those on 
our coast can well be instituted, as the beds in the Tangier 
and Pocomoke Sounds are of greater extent, and as the more 
extensive the bed the greater the breeding power, I should 
consider that until the annual number of mature oysters 
produced is known, it- would be safer to take about 50 per 
cent. from the beds, supposing them to be in good condition. 
That is but an estimate, and may be an erroneous one, but 
certainly it is not too small, and it now remains to be seen 
what number of oysters are actually removed from the beds. 
I regret that statistics of the oyster trades in the Sounds are 
not at hand for reference, and also that the pressure of other 
work while I was in that locality prevented me from obtain- 
ing them. Such observations as I was able to make, however, 
will furnish a basis for a somewhat rude estimate of the num- 
ber of oysters and young taken off the beds during the sea- 
son. While in Crisfield harbor, about the 11th October, there 
were counted fifty-seven sail oyster dredges, and the number 
of bushels carried by them estimated, and the estimate veri- 
fied by the subsequent statements of the masters of the sev- 
eral vessels in each class. The following table shows the re- 
sult: 
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The day had been a bad one for dredging, and but a small 
number of dredgers had been at work, and they had come 
into port much earlier than usual, consequently the average 
and total number of oysters are below the usual figures. On 
the same day, in order to ascertain the number of young at- 
tached to the mature oysters that were taken off the beds, I 
had three samples, of a peck each, selected from different ves- 
sels entering the harbor, and the number of young on the 
shells counted. The vessels were of different sizes and from 
different localities. The results are.shown in the table fol- 


lowing: 
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The total number of bushels brought into Crisfield, as 
seen by table number one, amounted in one day to 2408, and 
estimating the number of oysters to a bushel to be between 
150 or 200, we have for the results of one day’s fishing from 
361,200 to 481,600 oysters, and about 486,000 young. Dur- 
ing the progress of the work in the Sounds, there were twenty- 
four counts made of the dredgers in sight from the vessel. 
In order that some idea may be formed of the number of oys- 
ters taken by these dredgers, an estimate has been made, based 
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upon table number two, of the number of bushels and young 
earried off the beds. In forming the estimate, all the vessels in 
the Sound were divided into three classes. The first being an 
assemblage of all the different craft, the second only the smal- 
ler classes, and the third, where about two-thirds were small, 
and the remainder large craft. The number of sail counted 
were then placed in one of these classes, we having observed 
when among the dredgers the particular class and size of ves- 
sel usually working over a particular ground. In order to 
ascertain the number of bushels to each vessel, the total num- 
ber of bushels brought in [2408] was divided by the number 
of sails [57], which would give forty-two bushels as the average 
to asail. ' A closer estimate is obtained from table No. 2, where 
the number of bushels assigned to each craft is that given by 
their master. The total number of bushels {551], divided by 
the number of sail [12], gives forty-five and a fraction as the 
number of bushels to each sail. I have divided by twelve in- 
stead of eleven, because the last number in table No. 2 was 
the result of two days’ dredging. . 

The average number of bushels per sail for the second class, 
by table No. 1, is 16.6 bushels; by table No. 2, 17 bushels. 
The average for the third class is by table No. 1, 29 bushels; 
by table No. 2, 33 bushels. In all cases the smaller numbers 
have been used in calculating the number of bushels of oysters. 
The total number of bushels taken from the beds in both 
Sounds in thirteen days was 47,842, and allowing from 150 to 
200 oysters to a bushel (though the number is probably larger), 
there would be removed from the Sounds in the very first of 
the season from 7,176,300 to 9,568,400 oysters. This, however, 
is far below the real number, as the entire area and number of 
sail were not visible at the same time. 

In order to estimate the number of oysters removed from 
the beds in each day, | have. divided the Sounds into four 
sections. The first section comprises all of Tangier Sound 
north of Little Island and the*Muscle Hole Bed. The second 
section comprises all,of that part of the Sound, including 
Manokin and Big Annemessex rivers, between Little Is- 
land and Jane’s Island. The third section comprises all of 
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Tangier Sound south of Jane’s Island. The fourth section all 
of Pocomoke Sound. 

Assembling the number of dredgers known to have been 
dredging on these different sections, and the number of bush- 
els taken by them, I have deduced the following results: 
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* 150 oysters are given to the bushel. 


Though there were dredgers in large numbers at work early 
in September, and also many during the entire summer, yet 
in order that any error may be under, rather than over esti- 
mation, I will consider the working season to be from the first 
of October to the first of May, and allow three days in each 
week for bad weather which would prevent dredging. That 
allowance will leave 120 working days, and in that time, by 
the preceding table, over 184,600,000 oysters would be re- 
moved from the beds in the Sounds, supposing them to supply 
the same number during the entire season. By table No. 2 
it will be seen that the average number of young to a bushel 
was 202. That number represents the number of young oys- 
ters attached to the shells of the full grown ones that were 
removed from the beds. That the estimate is not above what is 
actually the case I am certain from the immense numbers of 
young brought up by our own dredging operations. In mak- 
ing up the estimate twenty and thirty young were frequently 
found on one shell, and in one case fifty-four were counted. In 
estimating the total number removed from the beds in one day, 
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only those vessels dredging on such beds as were known to have 
a large proportion of young upon them have been considered, 
and even then the estimate reaches the astonishing figure of 
1,238,790. These oysters are those of from two to five months 
growth, and may be said to have survived the must precarious 
portion of their existence, their shells having become hard 
enough to resist the drills to a certain extent, and they being 
firmly attached to the mature oyster, and in no danger of de- 
struction from any cause to which it would not be equally ex- 
posed. Still many of them would doubtless perish even if 
undisturbed, for though all oysters on the beds mature, or 
others, would suffer if exposed to unfavorable conditions, 
yet many of those conditions would affect the young and 
young growth to a greater degree than the mature and more 
hardy oysters. I will, therefore, suppose that fifty per cent. 
ot the young taken up would never have reached maturity, 
and will also make another and very liberal supposition that 
by the first of April the young would have reached such a size 
as would make it profitable to open them. That would make 
the working season, so far as the young were concerned, 104 
days, and the number of young removed would amount in 
that time to 128,834,000, of which about 64,417,000 would 
probably have attained their full growth. 

These young are a total sacrifice, never seeing the water 
again after their removal and generally perishing on distant 
or adjacent shell heaps. Many more are probably destroyed 
by carelessness in disposing of the old shells brought up by 
the dredge. The dredging is usually across the bed, and the 
shoal hard ridges noticed along the edges of the beds on the 
western side of Tangier Sound and on all edges adjacent to 
muddy bottoms, are, no doubt, caused by the dredgers who, 
as they approach the edge of the bed, having dragged across 
it, haul in their dredges just before getting over the muddy 
bottoms. They then stand on tack or “wear” and as soon as 
on the bed drop the dredges again. 

In the meantime the crews have been busily “culling” the 
oysters, and, as likely as not, have thrown over on the soft 
mud a far larger number of young attached to the shells than 
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they have taken off on the oysters. No account has been 
taken of the number of mature or young oysters removed by 
the tongers, and the estimates are based upon observations 
made at the commencement of the fishing season, when the 
prices being low, a smaller number of dredgers would be at 
work; therefore, there is every reason to believe that the es- 
timate of both classes of oysters is under, rather than above, 
the real number removed. We have then, aside from the rav- 
ages of the drills, a yearly destruction of over 64,000,000 
young, and the removal of 184,600,000 mature spawning oys- 
ters to account for the deterioration of the beds. Whether 
this extensive fishing is beyond the capacity of the beds or 
not cannot be accurately stated; the only information on ‘the 
subject obtainable being the statements of the oyster-men, that 
the beds are deteriorating from that cause. But an estimation 
of the effect of excessive fishing may be formed by exam- 
ining its results upon such beds in England and France as. 
have records upon the subject. The most instructive of these 
are the records of the production of the beds of Cancale Bay, 
on the northwest coast of France, which extend over a pe- 
riod of sixty-eight years—from 1800 to 1868. The beds in 
the Bay comprise an area of about 150 acres, and from 1500 
to 1816 produced from 400,000 to 2,400,000 a year. This, 
however, was the period of the Napoleonic wars, and the fish- 
ing was much disturbed by the presence of the English eruis- 
ers. During this time the beds became so thickly stocked 
that the oysters were in some places .a yard thick. After the 
close of the war the fishing improved and the oysters were 
removed in larger and increasing numbers until 1843. From 
1828 to 1848 it is supposed that the dredgers were living upon 
the oysters accumulated during the period of enforced rest, 
from 1800 to 1816. In 1817 the number of oysters produced 
was 5,600,000, and until 1843 there was a constant increase, 
the number taken in the latter year being 70,000,000. In 
1848 it was 60,000,000; thenceforward there was a constant 
decrease. From 1850 to 1856 the decrease was from 50,000,- 
000 to 18,000,000, supposed to be the effect of over-dredging 
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From 1859 to 1868 the decrease was from 16,000,000 to 1,079,- 
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000; the oysters having almost entirely disappeared from 
the beds, though on account of the suffering condition of the 
inhabitants of the shores it was almost impossible to prevent 
it. In 1870 there was a complete wreck of the bottom, which 
could only be remedied by a total prohibition of the fisheries 
for several years. From the beds of the districts of Roche- 
fort, Marennes and island of Olévon, on the west coast of 
France, there were taken in 1853 and 1854 10,000,000 oysters, 
and in 1854-5 15,000,000. 

On account of exhaustive fishing in 1563-4 only 400,000 
could be obtained. According to the testimony of Mr. Web- 
ber, Mayor of Falmouth, England, about 700 men, working 
300 boats, were employed in a profitable oyster fishery in 
the neighborhood of Falmouth until 1866, when the old laws 
enforcing a “close time” were repealed, under an impres- 
sion that owing to the great productive powers of the oyster 
it would be impossible to remove a sufficient number to pre- 
vent the restocking of the beds. Since 1866 the beds have 
become so impoverished from excessive and continual fishing 
that in 1876 only 40 men and 40 boats could find employment, 
and small as the number is, they could not take more than 60 
or 100 oysters a day, while formally, in the same time, a boat 
could take from 10,000 to 12,000. According to the state- 
ment of Mr. Messum, an oyster dealer, and secretary of an 
oyster company at Emsworth, England, made before the Com- 
mission for the Investigation of Oyster Fisheries in May, 1876, 
there were in the harbor of Emsworth, between the years of 
1840 and 1850, so many oysters that one man in five hours 
could take from 24,000 to 32,000. In consequence of over- 
fishing in 1858, scarcely ten vessels could find loads, and in 
1868 a dredger in five hours could not find more than twenty 
oysters. ‘The oyster fisheries of Jersey, in the English Chan- 
nel, afforded employment to 400 vessels. In six or seven 
years the dredging became so extensive and the beds so ex- 
hausted that only three or four vessels could find employ- 
ment, and the crews of even that small number had to do 
additional work on shore in order to support themselves. 

The foregoing are a few of, though by no means all, the in- 


150 


stances that may be quoted in order to show the disastrous. 
effects of over-working the beds, and in concluding the re- 
marks under that head, it will be instructive to extract from 
Professor Mébius’ work his prophecy with regard to our own 
beds, which is here introduced : 

“In North America the oysters are so fine and so cheap 
“that they are eaten daily by all classes. Hence, they are 
“now, and have been for a long time, a real means of subsist- 
“ance for the people. This enviable fact is no argument 
“against the injuriousness of a continuous and severe fishing 
“ofthe beds. * * * * But as the number of consumers 
“increases in America the price will also surely advance, and 
“then there will arise a desire to fish the banks more severely 
“than hitherto, and if they do not accept in time the unfor- 
“tunate experience of the oyster culturists of Europe they 
“will surely find their oyster beds impoverished for having 
“ defied the bioconotic laws.” 

The question now to be decided is how the protection of 
the beds and their improvement is to be brought about. The 
protecting laws of the State of Maryland, which govern the 
larger part of the Sounds, are briefly as follows: Dredging is 
allowed from October Ist to May 1st. Taking of oysters in 
other ways from September Ist to May ist. Dredging is 
not allowed in the rivers and creeks of the Sounds or in their 
mouths. No steam dredgers are allowed. All dredgers 
and “tongers” must be licensed. Violations of the law are 
punished by not more than two years imprisonment nor $200 
fine. For the enforcement of these regulations there is estab- 
lished a State Fishery Force, consisting of one steamer and 
several small sloops; one of the latter having jurisdiction over 
Tangier and Pocomoke Sounds. The officers of this Fishery 
Force and the sheriffs and constables of the different counties 
are empowered to make arrests and enforce the law. 

The above is the amount of protection afforded by the law if 
carried out. In the Sounds, in reality, there isnone. Neither 
the State Fishery Force, sheriffs, constables, or any other per- 
sons make arrests or enforce the law; the public opinion of 
the community being against such a proceeding, though every 
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one recognized the necessity when considered in the abstract- 
I have seen numbers of dredgers at work and the police boat 
cruising among them, and this was during the latter part of 
August, when, if at any time, the oysters should have been 
free from disturbance. Before deciding upon the measure of 
protection to bé given to the beds, it may be well again to see 
what has been accorded by foreign governments, and with 
what success. On the Schleswig-Holstein banks the “ close 
time” is from the 9th of May to the 1st of October; no oys- 
ters less than two and a half inches in length are removed at 
any time. The law is enforced, and still the beds are dete- 
riorating. In Ireland the “close time” is from May 1st to 
September Ist, and in some localities of the coast from the 
1st of April and the Ist of March until the Ist of October 
and the Ist November. It is unlawful to dredge or have in 
possession any oysters or oyster brood during the “ close time.” 

The Inspector of Fisheries can call a meeting of interested 
persons to decide upon a change of “close time.” Inspec- 
tors are empowered to permit the planting of oysters and 
to prohibit the presence of dredgers on board any boat dur- 
ing the close time. The coast guard and constabulary are 
empowered to enforce the laws, and violators are suitably 
punished. The deep sea fisheries for oysters in the English 
Channel are governed by rules adopted by England and 
France. The close time is from the 16th of June to the 31st 
of August. Any boat having a dredge or other implement 
used for taking oysters during that time is considered as hay- 
ing violated the law. Competent courts of each country have 
power to punish offenders, and the cruisers of each nation 
power to enforce the law, which is strictly observed by the 
French fishermen and frequently violated by the English. 
In France the oyster beds are protected by stringent and 
effective laws, which may be briefly stated as follows: The 
government assumes control over all oyster banks and fore- 
shores. As occasion may seem to require, an entire bank or 
part of it may be reserved from dredging for a certain time, 
decided by the local commission. The general practice seems 
to be to buoy off a third or fourth of a bank each year, which 
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portion is only sufficiently dredged to remove weeds, mud, 
vermin, &c. The remainder of the bed is opened to all licensed 
persons for a certain specified time. The following year an- 
other part of the bank is reserved, and occasionally parts are 
reserved for a longer period. The local commission decides 
all matters pertaining to the beds and their ‘vicinity, and is 
composed of the following officers: The Inspector of the Fish- 
eries, the Commander of the Fishery Guard, two “ Gardes- 
Maritimes, one fisherman, master of a boat. The following 
are the most important regulations made for the guidance of 
the Commissions by the Minister of the Marine: The beds 
should not be opened for fishing until the spat has acquired 
strength to resist the action of the dredge; until the end of 
January, forexample. When a bed has well established breed- 
ing capacities a fourth or fifth part of its total area should be 
set apart as a reserve, and dredging over such part entirely pro- 
hibited. A Fishery Guard boat should, whenever practicable, 
take part in the working of each bed. When a bed is foul or 
encumbered with weeds or other matter noxious to the devel- 
opment or adherence of spat, it should be open for dredg- 
ing until cleaned. Beds on which there is never any pro- 
duction of spat shall be opened all through the season. After 
the working of any bed is over, it should be carefully in- 
spected, and if necessary, the cultch replenished. The close 
time is between the Ist of May and the 31st of August, and 
is strictly observed. The foregoing regulations have caused a 
great improvement in the beds on the French coast, and the 
regulations of other nations have been made and enforced in 
time to prevent the depletion of their beds. 

As an instance of the effect of this protective policy, when 
understandingly conceived and rigidly enforced, the beds in 
the Bay of Arcachon are a good example. In 1870, through 
over-fishing, they had become entirely exhausted, but by the 
strict protection afforded them their fecundity has once more 
become so great (in 1876) that the waters of the Bay from 
June until August are filled with the young swarm. Ona 
bed when dry, at low spring ebbs, comprising 26.7 acres, there 
were taken by 40 or 50 persons, in about two and a half 
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hours, 60,000 oysters. That part of the bed was immediately 
buoyed, and no more fishing allowed during the season. 
Having then seen what is considered necessary for the pro- 
tection of the beds by European nations, and why it is neces- 
sary, the question is how we can best use their experience. 
The best remedy for any evil is the removal of the cause, and 
the beds in Tangier and Pocomoke Sounds are suffering from 
-over-dredging and the destruction of the young brood. Un- 
til the rate of production and the proportion between the 
number spawned and the number reaching maturity is de- 
cided, only a specified number should be taken off of each 
bed in the Sounds. If observations, both as to the number 
removed and the increase or decrease of the proportion to the 
square yard were continued, a basis might be found for the es- 
tablishment of the maximum number to be removed. Until 
that number is established no working of the beds should be 
permitted between the middle of April and the first of No- 
vember, and none of the beds in Pocomoke Sound should be 
‘dredged over at all, except so much as it is necessary to clean 
them. There should be a sufficient number of oyster guard- 
boats to superintend the dredging, both in general and when 
for cleansing purposes; to cgllect statistics as to the number 
of young and mature oysters removed, and to make all obser- 
vations as to the proportion to the square yard. They might 
also collect a good deal of useful information while on the 
beds. During September and October they should examine 
the beds, in order to ascertain the number of young, and 
those beds having a large proportion should be reserved from 
dredging operations until the young are able to resist the ac- 
tion of the dredge. No oysters below a certain size should be 
taken off the beds, and it should be punishable to have those 
under the specified size in possession. Whenever it is judged 
that any bed open to general fishing is being worked beyond 
its capacity, the oyster guard should have power to prevent 
any further dredging on it. When any bed with a large num- 
ber of young upon it is open, either the packers or fishermen 
should be compelled, as far as possible, to return the shells to 
the beds, or the hard bottoms surrounding them, within a cer- 
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tain specified time, provided that the oysters were opened in 
their immediate vicinity. Large numbers of young would 
thus be saved and the areas of the beds increased. No one 
should be allowed to take or to possess an oyster having more 
than a specified number of young attached to it. During the 
time when not otherwise employed the oyster guard-boats 
could be usefully engaged in removing the weeds and grass 
from the sand shoals, and the moss from the closed beds. It 
must be remembered that dredging is not an unmixed evil, 
and that the improvement of the oysters and the extended 
areas of the beds are mainly due to it; but it should be con- 
ducted under suitable restrictions, and in this connection may 
be advised the use of the scrape where it is now prohibited, 
and the prohibition of the heavy dredges in shoal water and 
on the soft bottoms. 

If there is any animal known to naturalists that is an en- 
emy of the drill and not harmful to the oyster, its introduction 
into the Sounds would be a great benefit, and finally, if in the 
spring either the State or the fishermen would collect the 
shells from the piles about the packing houses and deposit 
them on the hard bottoms contiguous to the beds, they would 
furnish an excellent “cultch” for the “spat,” and probably 
make a good catch and a permanent extension of the oyster 
ground. 

I have made the above suggestions with the hope that they 
may in some way bear fruit for the benefit of those engaged 
in the oyster fishery in the Sounds and Bay. Some more ad- 
equate protection than that now offered must soon be afforded 
or loss and distress among the large number of people in Ma- 
ryland and Virginia engaged in the fishery will soon follow 
from the failure (and that more or less sudden) of the oyster 
industry. In concluding this part of my report, I cannot do 
better than to again quote Prof. Mobius, whose remarks on 
the preservation of natural banks of oysters are well worthy 
of attention: 

“Tn conclusion, I hereby give as the foundation for all 
“ oyster culture the most important rules for the improvement 
“of the natural oyster banks. 
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“First. An oyster bank will yield permanently the greatest 
“profit if it possesses such a stock of full grown oysters as. 
“ will be sufficient to maintain the fecundity of the bank in 
* accordance with its bioconotic conditions. 

“Secondly. When the natural conditions will admit of it, 
“the yielding capacity of an oyster bed may be increased by 
“improving and enlarging the ground for the reception of the 
“young brood. The natural banks should be improved by 
“removing the weeds and plants with dredges and properly 
“ constructed harrows, and by scattering the shells of oysters 
“and other mussels over the bottom. When circumstances 
“ will permit, all the animals which are taken in the dredge, 
“and which kill the oysters or use up their food, should be 
“destroyed. It would be much more judicious and much 
“ better for those who eat oysters if the ‘close time’ could be 
“extended until the 15th of September or the 1st of October, 
“so as to allow the oysters some time after the expulsion of 
“the contents of the generative organs to become fat before 
“being brought to the table. If it is desired that the oyster 
“banks should remain of general advantage to the public and 
‘a permanent source of profit to the inhabitants of the coast, 
“the number of oysters taken from the beds yearly must not 
* depend upon the demands of the consumers or be governed 
“by high price, but must be regulated solely and entirely 
“by the amount of increase upon the beds. The preservation 
“of the oyster beds is as much a question of statesmanship as. 
“the preservation of forests.” 
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AREAS OF OYSTER BEDS. 


NAME OF BED. 
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AREAS OF OYSTER BEDS. 
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Extracts from Report of Investigations made 
from July 4th to October 20th, 1879. 


The work of the party under my charge was properly the 
collection of such information as would conduce to the cor- 
rect answers to the following questions: 

1st. Were the oyster beds improving or deteriorating ? 

2d. What were the causes for such improvement or dete- 
rioration ? 

3d. How is the deterioration to be prevented or the beds 

improved ? 
In the endeavor to answer these questions it was necessary 
to investigate many problems and to collect much information 
having apparently but little bearing upon the main question, 
but it was my endeavor to limit the extent of the inquiry as 
much as possible and to direct all the energies of the party 
to the decision of the three points mentioned. 

Though the biology of the oyster should be studied, yet 
only so much of it was essential to the work we had under- 
taken as would assist in the solution of the problem pre- 
sented, and consequently it was desirable to leave an extended 
investigation in that line to others and to settle ourselves 
only such points as would,so far as we could see, directly 
assist us in arriving at correct conclusions. 

The investigation conducted during the summer and au- 
tumn of 1878 had shown that the beds were deteriorating 
rapidly, and so far as could be seen the principal cause for 
this deterioration was the over-fishing of the beds. The re- 
maining question to be answered was then, how the deterior- 
ation was to be prevented. 
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The main cause, as I have said, was decided to be excessive: 
fishery, which, by removing too large a number of mature: 
brood oysters, diminished in a constantly increasing ratio the. 
fecundity of the bed. Other causes operated also to some ex- 
tent, but their effects were inconsiderable. 

There is but one method of maintaining the fecundity of 
the beds, and that is by protection, but this protection can be- 
afforded in several ways: Either by restricting the fishery, by 
enlarging the field for the dredgers, or by insuring the matur- 
ity of a larger number of oysters, by artificially impregnating 
the ova of the female and protecting the resultant embryos. 
during those periods when they were unable to protect them- 
selves. 

To afford protection and maintain the fecundity of the bed 
in the last mentioned manner has been attempted by Dr. W. 
K. Brooks, and his efforts have been in a measure successful. 
The ova has been impregnated, and the life of the resultant 
embryos has been maintained for varying periods, the maxi-. 
mum being six days. 

Whether this success will be of practical benefit remains a. 
matter of conjecture, and should it’ prove practicable to thus: 
assist nature in maintaining the beds at their greatest produc- 
tiveness, it will require extended experiments before we can 
feel assured that the protection afforded in this manner will 
be sufficient. ‘To confirm the opinion as to the deterioration 
of the beds, and to show the best method of protecting them 
in the two remaining ways has been the endeavor of the party 
under my command, and to that result have our efforts been 
directed. y 

In the absence of positive and correct information as to the. 
lite and habits of the oyster, all legislation relating to their 
protection must be to a great extent inoperative and non-pro- 
ductive of the desired results, and until such information has 
been obtained the best and easiest remedy for the deteriora- 
tion would be an extension of the known fishing ground ; in 
other words, the discovery of new and well stocked beds, as 
the number of dredgers being, at least for a few years, con- 
stant, they will naturally seek the most profitable field for 
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labor, and leave the overworked beds for the newly discovered 
ones, thus giving the former a chance for recuperation. That 
this is the case is evident by the record of statistics, most of 
the dredging vessels working on the new beds outside the 
Sound and on those in the Potomac River on account of the 
poor returns given by the beds in Tangier and Pocomoke 
Sounds. 

The protection afforded in this manner would, however, be 
but temporary, the demand for oysters constantly increasing, 
and the number of vessels working liable to increase with it. 
It may soon be necessary to legislate for the direct protection 
of the beds and to limit the supply by law before it is stop- 
ped entirely by nature It is well, therefore, for the best in- 
terests of all classes that such an amount of information 
should be collected, as to the character of the beds and oysters 
and the general conditions under which they advantageously 
live, as would direct protective laws into a channel productive 
of most good. 

The first necessary information to be obtained, and of 
greatest moment, would be a knowledge of the positions and 
areas of the beds. No law could well be passed which would 
protect a bed whose position and boundary was not at least 
approximately known, nor could any study of separate beds 
or comparisons of many be undertaken without such knowl- 
edge. Again, since nature has already selected these areas as 
those most favorable to the growth and life of the oyster, they 
evidently are the best grounds upon which to deposit the 
young brood, should the experiments of Dr. Brooks prove suc- 
cessful and of practical importance. 

It is hardly possible to enumerate all the advantages of 
knowing the positions and areas of the natural beds, and in- 
deed it may safely be said that a thorough study of the oyster 
question would be impossible without it. 

Of next importance is the knowledge whether at any time 
the bed is in a condition of greatest fecundity. 

In the attempt to attain this knowledge the proportion of 
oysters to the square yard of the surface was ascertained dur- 
ing the season of 1878, as described by me in my previous 
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report. The results were of comparative value, and subse- 
quent operations in each year were to show whether the oys- 
ters on the bed were increasing or diminishing, or in other 
words, the fecundity of the bed, as compared with previous 
seasons, was to be ascertained. 

During the last season these proportions have been again 
calculated in a similar manner, but working with a greater 
knowledge of the subject generally, and a more correct esti- 
mate of the desired results, I have devised another method 
for ascertaining whether the bed is in its most productive con- 
dition. 

It is evident that in any large community, when at its 
greatest fecundity, there must be certain ratios between the 
individuals of different ages, and that any change in these 
ratios will indicate an increased or decreased fecundity. 

It was not, and probably will not be for some time, possi- 
ble to separate the oysters into classes by ages, except in a 
very rude manner. ‘The only indication of the age is the size 
of the animal, and the oysters were, therefore, separated into 
four classes, according to size, in the following manner: 

The first class contained all those over three inches in length, 
and embraced all full grown, mature oysters. 

The second class contained oysters between two and three 
inches in length, and these were supposed to be mature and 
fit for market, and between two and three years of age. 

The third class contained oysters between three-quarters of 
an inch and two inches long, and represented the young growth 
of the preceding seasons, being thus oysters from six months 
to two years of age. 

The fourth class contained all oysters under three-quarters 
of an inch in length, embracing the most minute that could 
be recognized, and represented the young growth of the last 
spawning season, or those of less than a year’s growth. 

By obtaining a sufficient number of each class from each 
bed it was intended to establish ratios between each class, 
which compared with ratios on new and comparatively un- 
worked beds, would show whether the particular locality 
under examination was in a state of greatest productiveness 
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or not, and by comparing the ratios of successive seasons, the 
increase or decrease constant or otherwise, could be ascer- 
tained, and the yield of the bed in ensuing seasons predicted. 

In order to have another and more correct standard for 
comparison, and to arrive at certain conclusions as to whether 
the spatting in any season was general and extending to all 
beds or confined to particular localities, and in order to know 
accurately the number of oysters surviving each period of 
their perceptive existence, numbers of spat collectors were 
deposited upon the different beds. 

It was the intention to frequently inspect these tiles, and 
by counting the number of oysters on each tile at each ex- 
amination the number of oysters surviving would be ascer- 
tained, and the age of the previously established classes would 
be decided. 

Thus the life of a community of oysters, free from the 
dredging influence and protected from all but natural ene- 
mies, would be before us from the time of the first attachment 
until they reached maturity. 

The study of their embryological life properly belonged to 
the zéological student, and the method of propagation and 
the successive stages of that life must be left to him to deter- 
mine It is valuable to the inquiry under consideration, but 
not essential, as it is evident that we may neglect the early 
‘stages of life, and yet arrive at correct conclusions as to the 
number of mature oysters necessary to support the beds in 
their best condition. 

In next importance to the knowledge of the absolute fecund- 
ity of the bed, is a knowledge of those conditions which would 
influence it, and in order that no cause for the deterioration 
should be neglected, and that all information bearing in any 
way upon the propagation and growth of the oyster might be 
collected, several matters of secondary importance have been 
subjected to investigation and the results embodied in either 
this or my previous report. 

Included under this head are— 

Investigations into the temperatures and the influence of 
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increased or diminished temperature upon the mature oyster 
and embryos. 

Investigations into the character of the water, especially as 
regards its increased or diminished density and its extent. 

Investigations into the character of the bottom and its in- 
fluence upon the oyster. 

A determination of the direction and velocity of the cur- 
rents, and such collection of statistics of the oyster trade and 
fishery as would show its present condition and give a value 
to the dredging factor; and, lastly, a collection and study of 
the fanna of the beds, particularly of those animals supposed 
to affect the oyster. 

An attempt has also been made to collect the experience of 
the oystermen and dealers, as to the habits of the oysters and 
as to the effect of the various changes of environment. 

Having shown what, in my opinion, were the objects to be 
obtained, and the direction which the investigation should 
pursue, it remains now to describe in detail the work of the 
party in each branch of the inquiry and to decide upon the 
value of the results. 


DELINEATION OF THE BEDS. 


The beds in Tangier and Pocomoke Sounds were surveyed 
during the season of 1878 and described in my report of the 
operations of the party during that year. During the last 
season the survey of the beds has been but an incidental part 
of the work, only such having been delineated as time and 
circumstances would permit. 

Those lying inside the Sounds have been subjected to an ex- 
amination and survey similar to that of the previous season. 


BEDS IN THE NANTICOKE RIVER. 


These are small and inconsiderable, embracing a total area 
of 827,025 square yards. 

Most of them lie on the eastern side of the channel and ex- 
tend a short distance above Ragged Point, though detached 
groups may be found much further up the river. 

The beds are small and the oysters and shells uniformly 
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spread over each surface. Each bed is very hard, and in most 
eases the probe would not penetrate beyond six inches. 

When it was possible to push through the surface stratum 
a sub-stratum was found of sand. 

The main part of the river bottom is of mud, and bottom 
of that description surrounds the beds. Along both shores 
the mud is firmer and of greater consistency than in the chan- 
nel, and above Roaring Point and on those bottoms are placed 
large numbers of oysters transplanted from the Middle 
Ground bed and from other localities. 

The river seems to be a favorite planting ground, and num- 
bers of boats and canoes were working the Middle Ground bed 
during the summer in order to obtain the “ plants.” 

The oysters are small, single, and in small clusters, and not 
of very good quality. 

The water being shoal, from five to ten feet, no dredging 
could be done on these beds, and consequently the proportions 
to the square yard have not been calculated. 


BEDS IN THE LITTLE ANNEMESSEX. 


There are only a few small beds in this river and they are 
very seldom worked. Their total area is 463,951 square yards. 
The oysters are in detached groups, separated by spaces of 
mud and sand, and are small, single, and in small clusters. 
The depth of water varies from six to twelve feet. 


BEDS IN KEDGE’S STRAITS. 


The bottom of Kedge’s Straits, from the sands on one shore 
to those on the other, is covered with scattered oysters to 
greater or less extent, but they are found in greater numbers 
in the channel on the soft bottoms than elsewhere. 

The total area of the beds is 2,893,615 square yards, and 
three of them are of considerable size. 

The first lies on the northward side of the Straits, north of 
Solomon’s Lump Light House, south and southwest of the 
Western Islands. 

It extends in a W. N.W. and E. S.E. direction (that of the 
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channel), and is 14 miles long and from one-eight to one-half 
mile broad, and is irregular in outline. Its area is 1,243,580 
square yards. 

Due west of this bed, south of Oyster Creek and N. N.W. 
of Fog Point is the second bed. It extends north and south 
five-eighths of a mile and east and west one-third of a mile. 
Its area is 645,705 square yards. 

Southwest and west from this bed, and northwest from Fog 
Point, in the middle of the Straits, and west of the shoals, is 
the third bed. Its area is 550,045 square yards, and its great- 
est length N. N.W. and S. 8.E. is three-fourth mile, with an 
average breadth of one-fourth mile. 

The depth of water on the inner bed is from 12 to 16 feet, 
and on the two outer ones from 14 to 19 feet. 

The oysters are spread in groups of different areas, sepa- 
rated by spaces of mud and sand, generally the latter, except 
close to the channel-way, where there is more mud. 

The beds are in almost all cases very hard; when the probe 
would penetrate, however, soft sand was found. 

The inner bed is much softer than the other two, and has 
a larger amount of mud. 

The oysters were small and dark, single, and in small clus- 
ters of three or four, with no red sponge or grass. 

On the outer beds the shells were lighter and cleaner tharf 
on the inner, and generally the oysters in the Straits are larger 
and with sharper bills than those inside. 


INVESTIGATION OF THE CHESAPEAKE BAY WEST OF TANGIER 
AND SMITH’S ISLANDS. 


The only information with regard to the ground outside the 
Sounds that could be obtained was, that there was a number 
of beds of different areas lying in the Bay, on the eastern 
side of the ship channel, especially about and on the shoals 
off Smith’s Island and Kedge’s Straits. 

The ground being so little known, and the accurate delinea- 
tion of the beds being so difficult when attempted with a sail- 
ing vessel, I considered it better to employ the limited time 
at my disposal in running tentative lines, off and on shore, 
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and other crossing lines over the ground, with a view to dis- 
eover the location of the beds, and to mark these localities 
for a more thorough and exhaustive investigation in the fu- 
ture. 

As it was then your intention to continue the investigation 
and delineation of the beds, I thought it preferable and a 
saving of time and labor to search for them first and after- 
wards survey them. 

In accordance with this plan I dredged over the bottom of 
the Bay, from Tangier Island northward, running the lines 
sufficiently close to detect any beds of importance or the pres- 
ence of scattered oysters. 

The distance over which the dredge was dragged was always 
measured, and when the depth of water was not too great, the 
bottom was probed with a view of determining whether it 
was suitable for the oysters. 

By reference to the projections it will be seen that these 
areas occur quite frequently on the shoal ground making off in 
a southwesterly direction from Tangier Island. That between 
Tangier Island and Cheesman’s iene there are, in the deep 

water, no oysters, and that from abreast Cheesman’s Islands as 
far north as the investigation extended, there were found large 
areas upon which oysters were living, and in some cases in 

* great numbers. 

The depth of water does not appear to influence the forma- 
tion or growth of these beds, some of them lying on the shoals 
and others in deeper water. Generally speaking, here as in 
the Sounds, the original beds were formed on the side of the 
shoals and wherever there was a sudden change of bottom. 

Wherever the solid beds or “ Rocks” were encountered 
they were found to be long and narrow ridges, extending gen- 
erally in a northerly and southerly direction, except when near 
Kedge’s Straits, where they ran more to the eastward and west- 
ward. 

We could, in standing across the beds, but rarely obtain 
more than one or two hauls of the dredge before we were off 
the “Rock.” The major axis appears here, as elsewhere, to 
lie in the direction of the current, and probably all natural 
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extension and growth of any bed is in that direction, the spat 
being carried backward and forward by the ebb and flow of 
the tides. 

The large number of beds near and off Kedge’s Straits is 
probably due to the large number of spat brought out from 
the Sounds through the Straits. 

The bottom is generally of hard sand covered with sponge 
and grass. Near Kedge’s Straits some mud sloughs were 
found, and in some cases the sub-stratum of the beds was of 
clay, but in most of them the stratum of oysters and shells. 
was too thick and hard to be penetrated. 

The beds outside the Sounds have been comparatively free 
from dredging, and thus present marked differences from those 
inside. 

They are comparatively longer and narrower, and much 
more sharply defined. Very few scattered oysters are found 
near them, and the beds are much more solid, unbroken, and 
much harder, requiring heavier dredges than those used in 
the Sounds. 

The most remarkable difference is, however, in the shape 
and growth of the oysters. 

On the undredged beds they are long and narrow, with the 
lower shells very deep, and bills very thin and sharp. In no 
case did we find any single oysters of any class. All grew in 
clusters of from three and four to twelve and fifteen. The 
shells were clean and white and free from mud and sand. 
Generally there was found a tuft of red or white sponge at- 
tached to the clusters, and the mature first and second class 
oysters were covered, and the interstices between them filled. 

With those of the third and fourth classes numbers of bar- 
nacles were also found, and some crepidula, but tubicola were 
only present in small numbers. 

The oysters found upon beds that have been much worked 
differ materially, being single and broader, in comparison to 
their length, round and with blunt bills. They'are usually 
dark in color, and have a considerable amount of mud and 
sand on the shells. The sponges do not appear to be as 
abundant, and the amount of dredging on any bed may always. 
be known by the appearance of the oysters brought up. 
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Upon an oyer-dredged and almost exhausted bed the oysters. 
will be large and single, blunt-billed, with dirty shells, and. 
an almost entire absence of sponges, barnacles and crepidula 
will be noticed, but the shells will be covered with tubicola 
and bored in many places by the boring pholad. 

Late in the last spring the dredgers began working on the. 
beds immediately off Kedge’s Straits and the one off Hog 
Neck, and during the present season the returns show that 
the beds in the Sounds have been, to some extent, abandoned 
for those outside in the Bay. 

As so little dredging was done before my examination, I 
think the results of the dredging operations of the party may 
be considered as obtained from unworked beds. These results 
will be alluded to subsequently. 

Probably small beds will be found along the shores of the 
islands from Kedge’s Straits to the entrance of Tangier Sound, 
but as the water was shoal I could not dredge very close in. 

As far as can be seen at present there is no reason why 
the existing beds should not be extended very considerably, 
and such extension will probably take place now that the 
dredgers are beginning to work upon the beds. If suitable: 
cultch is exposed, probably very large areas will soon be cov- 
ered with oysters. 


TABLE OF PROPORTIONS TO SQUARE YARD. 


Locauirty. No. of observ. | Proportions. 

Section 1, West of Kedge’s Straits.......... | 40 0.371 
2. co) Red “House BH ean ae if 0.439 

Ae 3, a White Elousessseese race 11 0.296 
Pett pee HOM NCCK Ss) elaeiatiemins a 28 0.399 
Mean of observations.........0.0.00. [see ee ence cease 0.375 


The above table of proportions to the square yard has been 
compiled from all observations made in, the Bay, when there 
was any evidence of a bed existing, such evidence being given 
by the probe, soundings, and character of the matter brought 
up by the dredge. 
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The proportions have been calculated in a manner similar 
to that described in my previous report, and are, as was pointed 
out in that report, only of value as forming a standard for 
comparison. It must be borne in mind, however, in making 
such comparison, that the hardness of the unworked beds and 
the closeness of the growth of the oysters would prevent as 
many being taken by the dredge as on the softer and more 
open beds in the Sounds. 

By referring to the table, it will be seen that the propor- 
tion calculated for each locality is very nearly the same as 
that arrived at by combining all the observations, and that 
this proportion is about 0.4 to the square yard. 

Accepting that as the standard, the proportion to the square 
yard upon a bed which has been dredged for some time 
should certainly not fall below 0.4, and considering the differ- 
ent characters of the bottom, the proportion, as shown by the 
dredge upon an old bed, should be much larger, unless the 
bed has been overworked. 

The following table shows the number of oysters of each 
class examined, and also the number of bushels brought up 
and the percentage of shells and debris to the whole amount. 

As will be seen by the table, the number of the fourth class 
of this year’s growth is very large, showing that however bad 
the season may have been inside the Sounds it has not influ- 
enced the reproduction in the Bay. 
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In the toregoing tables the ground dredged over has been: 
divided into parallel sections, and all oysters from the beds in 
those sections have been assembled together. 

Section 1 includes all the beds west of Kedge’s Straits. 

Section 2 the beds west of that position on the chart marked’ 
Red House, 

' Section 3 the beds west of that position marked White 
House. 

Section 4 the beds west of Hog Neck and Cheesman’s Is- 
lands, and Section 5 the beds west of Tangier Island. 

In compiling the tables I have entered only those hauls of 
dredges that have been taken on the beds or when the oys- 
ters were in considerable numbers. The scattered and de- 
tached groups and single oysters have not been considered. 

Section 5 is not an important one, owing to the very small 
areas of all the beds encountered on it. 

By examining this table it will be seen that a total of 54 
bushels, amounting to 21,183 oysters, were examined; that 
from 200 hauls of the dredge we obtained 78.3 bushels of oys- 
ters and shells, and that 31 per cent., or 24.3 bushels of this 
matter consisted of shells or other debris. 

This percentage does not differ materially from that found. 
on each section. 

Section 5 is not considered, as the percentage there does 
not entirely represent shells and other debris of the bed, but 
rather the sponge and grass of the sand shoals. 

Regarding these beds as in their natural condition of healthy 
life, it is inferred from the deduced table that, other things be- 
ing equal, a larger percentage of debris would indicate that 
the bed was not giving, for the same amount of labor, its 
natural return, or, in other words, that the mass of old shells. 
brought up by the dredge was out of proportion to the num. 
ber of oysters. 

This percentage is of value as indicating the most profita- 
ble working grounds, and also as indicating, when very large, 
that the bed has been overworked and its population de- 
stroyed, as the percentage of shells bears the same relation to. 
the oysters as the unoccupied dwellings in a city do to its in- 
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habitants; an increased percentage means a decreased popula- 
tion. 

' It is evident that there should be a certain proportion be 
tween the oysters of different ages, and in general terms the 
number of young should exceed the mature, thus allowing for 
the natural depletion in each period of growth. 

Our present knowledge, however, is not sufficient to allow 
the assignment of exact values to these proportions, and the 
ratios between the different classes are too irregular, owing 
to the variations in the spawnings in the several seasons, to 
allow their acceptance as a standard. 

One thing, however, may be assumed as an axiom, and that 
is that the number of young growth on a bed should always 
exceed the mature oysters, for if there are no young oysters 
in the community there will soon be no old ones, and as there 
is a constant depletion of each class, the young must suffi- 
ciently outnumber the old ones to allow these ravages and 
still adequately supply the demand and fill up the vacant 
places in the higher classes. 

An inspection of Table 1 will show— ; 

1st. That 0.75 per cent. of the 4th class were of this year’s 
growth. 

2d. That the ratios between the 3d and 4th classes are the 
largest, and between the 2d and 3d classes the smallest. 

As the 2d class represents oysters of between two and three 
years of age, and, as the ratio between the 2d and Ist classes 
is large, I judge that there was a successful spatting on these 
beds in 1876; and as the 3d class represent, on the whole, 
oysters of the season of 1877 and 1878, and as the proportion 
between those of that class and those of the second is small, 
T infer that the seasons of 1877-78 were bad spawning ones. 

Again, the 4th class are principally of this year’s: growth, 
and the ratio of 4th to 3d class is large, from which I infer 
what was the case, that the spatting of the last season on 
these beds was successful. 

As already explained, the 3d and 4th classes practically rep- 
resent the offspring of three successive spatting seasons, and 
thus contain the young growth on the bed, while the 1st and 
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2d classes represent the mature oysters. If, then, we com- 
pare the mature with the young, we have at once a sure indi- 
cation of the state of the bed so far as its fecundity is con-| 
cerned. 

In order that the areas under consideration might be as 
similar as possible to the extensive beds inside the Sounds, I 
have only used for the following table the three largest sec- 
tions—Nos. 1, 2 and 4: 


DREDGING RESULTS. CHESAPEAKE BAY. Taste I. 


| | | 
| 
| 


| No. of | Oysters. | Oysters. : 
Loca.iry. | Section. | 1st & 2d. 3d & 4th. Ratios. 
West of Kedge’s Straits.... .../ Section1, 2,640) -3,824| 1.06 
toe ed SHOUSE sam vs s1- cic | hee 719 765 1.06 
ELos Necks Bed’. soo caste cea incls | or Tic Mig ead 7,979 1.70 
| | 7,985 | 12,568 
Mean of Ratios. 02... 5.2. |.0 seen ces|s eee sec celle ewe seep | 1.58 


Accepting this mean ratio of all young growth to mature 
oysters, upon comparatively unworked beds, as the standard, 
it is inferred that it should not fall below 1.5 or 1.6. 


FECUNDITY OF THE BEDS IN THE SOUNDS. 


In order to ascertain whether the fecundity of the beds in 
the Sounds was the same as that of those outside in the Bay, 
a very thorough dredging was continued during the summer 
and autumn, and the oysters classified according to the plan 
already described. | 

The dredging lines are shown on the sketches accompany- 
ing the report, and were run over all beds where it was possi- 
ble to carry the vessel. 

The results are assembled in the following table: 
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By referring to Table I it will be seen that on all the beds 
in Tangier Sound, from Fishing Bay down to the Great Rock, 
with one exception, that of Chain Shoal, the maximum ratio 
is that of the second class to the first. The inference is that 
there was a successful spatting season on all the upper beds 
in 1876 or 1877, probably the former. 

Again, the minimum ratio, as far down the Sound as the 
Mud Rock, is that of the third class to the second, showing 
that on the beds above the Mud Rock there was not a sue- 
cessful attachment in 1878, which was the case as attested by 
ourselves. The remaining ratios on these beds show that 
there has been some attachment during the present season. 

Leaving the Chain Shoal Bed for the present, the minimum 
ratio on all the remaining beds is that of the fourth class to 
the third, showing that there has been but little attachment 
of young during the season of 1879. 

The remaining ratios show that there was a partial attach- 
ment of young on the beds between Turtle Egg Island Rock 
and the Great Rock during 1878, and a partial attachment 
on the remaining beds north of Jane’s Island during 1876 or 
1877, while there was a successful spatting on those lower 
beds during 1878, which conclusion was found to be correct 
by our observations during that season. 

Arranging these deductions in tabular form, we have the 
following : 


TABLE showing the success of Spatting in different Seasons— Tangier Sound. 


Section No, 't. Section Neo. 2. Section No. 3. 
YEAR. . (ae. : 
Upper Tangier Beds Middle Ground,Turtle Lower Tangier, below 
down to Mud Rock. |Egg Is., to Great Rock) Jane’s Island, 
ie t Successful. Successful. ‘Moderately successful 
1878 |Unsuccessful. Moderately successful/ Successful. 
1879 Moderately successful Unsuccessful. Unsuccessful. 


The Chain Shoal differs from the beds of its section, the 
upper, in having its successful spatting season in 1878, and 
its moderately successful one in 1876 or 1877, while during 
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the last season there has been but a small attachment 


3. 
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lates itself to Sect 
If Table I is again referred to for the Pocomoke Beds, it 


will be found by assembling the upper beds under one head 


assimi 


and considering the Bird and Hern Island Rocks to be what 
they practically are, one bed, we have a table for Pocomoke, 


as follows 
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With regard to these tables, it must be remembered that 
the success or want of it is only by comparison with previous 
years, nor does it necessarily mean that there has been even a 
moderate attachment, but only that one year was better than 
another. 

By combining the 1st and 2d classes and 3d and 4th on each 
bed, and combining such beds as are similarly situated and 
contiguous, I have arranged the following table for compari- 
son with the similar one of the dredging results on the beds 
in the Bay: 
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DREDGING RESULTS TANGIER AND POCOMOKE SOUNDS. 


TaBLeE No. II. 


NAME OF BED. 


BS PTGS EDTA eect iaalcsciere ae) ate o\a/ se 0 e\ace aero ater 
\WWY GIRS) ONT id Sedona Sign AASB ORG coonc 


ad 


sylers ROCK «\. «0 6 «'s Risto cere feiny «i aictaxeloeveleuehersts 
ROUSE SAT (sts sie sis's's's's'cs bos oes Soe Sears wit 


Cow and Calf........ Brae a arate. e'e)d elae.Sreistelareiee 
Grads Tatigier...i. sede sess 0s aaleteinintotetstele 
Mare Wee Wsland a... 60s. ob ceecese ccs eforers 
IMTOOELOGIR 6 ose ce Sibtiae's lg avlaratea site evo wyateterole 
Muscle Hole......... eraetere eats Site Sti Site terepayaretere 


Drumming Shoal 


eee eee eee ee eee eee se eee 


IRPMELO LEE EREVED s 5. « aie Ses 6,0/0 0's :eis tieiess wiwoleiers 
Big Annemessex 


Harris Rock 


Terrapin Sands 


Jane’s Island 


eee ee eee eer ee ere esses eeeeeeeeee 


REE ME sUtr WO Cea vars leletoveic, <ichels 0:60.00 wimeleterarse ainlontc | 


OYSTERS. 


1st & 2d. 


871 
651 


1,522 


250 
31 


281 
2,105 


85 

937 
1,275 
2101 
3,928 


8,326 


689 
5,132 


5,821 
2,163 
1,918 
2,299 
1,392 

934 
4,073 


5,007 


OYSTERS. 


3d & 4th. 


871 
383 


1,254 


88 
47 


_ 185 
1,909 

23 
1,140 
2,189 


3,236 
5,752 


12,340 


2,340 
18,927 


16,267 
8,827 
3,751 
8,378 


re 


eee eee 


The ratios underlined thus (......) are the only ones considered, and 
show the proportion of young growth to mature oysters in each locality. 
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DREDGING RESULTS TANGIER AND POCOMOKE SOUNDS. 


TABLE No. I]—Continued. 


OysTERS. , OYSTERS. a 

Name oF BeEp. = 

1st & 2d. | 8d &4th.| & 

ms 
NWemans Marchi eee on Souths chp ccods cote 1,820 3,176 1.74 
ihiftie Thoroughfare, (30s... 0020000 e0snee 272 1,048 3.85 
Great, Thorourh fares). cisic« 00s ses eensware 668 5,493 | 8.22 
WalifornianRock. :...92523 »<% Sfaleuckeloieninreisicietes 1,288 1,852 1.44 
VOUMEONS MOCK 4 5c sehr atiasismos mtenels 93 125 1.34 
2,316 8,518 | 3.67 
TRG oP IBHNOCK ics - SHEbAP» sees. was oowiecae ee 358 270 | 0.75 
AOR O CESS As oc. 5c cteh'a vad eeopaea ese wale 80 26 | 0.32 
PERO MISCLROCKca citar ese wine's Hoc eens ees 44 63 143 
BACH ROCKS. te 0\t MER Meas Cebncerse Se aes 125 39 0.31 
607 398 | 0.65 
ETI MERTSHY oss sexelevotesegsialaue'gat6 a cise felon esels 602 24 | 0.04 
ema AERO atare’ora ce a\d:cls's cies Sie Waiseioalebro week 283 7 | 0.25 
ern Jalandock: . Ni Mees seis ebierine cine 241 257 1.07 
524 329 | 0.62 
Barkers Boies «.!.utee Bcd ssbencseee acess | 307 1,191 | 3.87 
Tig MOCK. cc wei ene secre | Pe aes cite 257 | 145 0.56 

The ratios underlined thus (...... ) are the only ones considered, and 


show the proportion of young growth to mature oysters in each locality. 
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I find the ratio of young growth to mature oysters to be, 
generally speaking, a constantly increasing one from the head 
of Tangier Sound to the last section. 

In my report of the investigation carried on in 1878, I called 
attention to the noticeable absence of “ young” on the beds 
above Piney Island Bar and Kedge’s Straits, and to the large 
attachment on the southern beds, and the ratios in Table II 
begin increasing materially on those beds where there was a 
successful attachment of young during the previous season. 

Referring to the “Spatting Table,” it will be seen that on 
the upper section there has not been a successful attachment 
since 1876 or 7; hence, the mature oysters from two to three 
years old, the growth of those seasons, should be in the as- 
cendant naturally, and, hence, the small ratios on the upper 
section. | 

Apparently the ratios should be about the same on the mid- 
dle section, as its successive spatting season was also in 1876 
or 7; but the moderately successful season was in 1878, while 
on the upper section it was in 1579; and as brood oysters are 
constantly taken from the beds in constantly increasing num- 
bers, it follows that the yield of each succeeding year will be 
less. As an additional cause, more of the beds in the upper 
section are worked during the summer than in the others. 

During the season of 1878 there was an extraordinary 
growth of young on Harris’ Rock, which accounts for its large 
ratio, and the increase of the other ratios over those of the 
first section is due, to some extent, to the attachment of the 
season of 1878. 

On the lower section the ratios are very large, by reason of 
the successful attachment in 1878, and the but moderate suc- 
cess of the seasons of 1876 or 7. 

The variations in the ratios can thus be accounted for by 
the success or failure of different spatting seasons, and no 
doubt this success or failure has its influence, but that its ef- 
fects are not invariable can be seen by reference to the ratios 
of Pocomoke Sound. 

With the exception of Parker’s Rock, a small bed lying 
near Watt’s Island, and which has not been dredged upon as 
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extensively as the others in Pocomoke Sound, we find the ra- 
tio of young growth to mature oysters exceedingly small. In 
no case do the former predominate. From this, according to 
the deductions from the Tangier Beds, it would be inferred 
that the seasons of 1876 or 7 were unusually successful ones 
for the attachment of the spat, and that subsequently there 
has been no successful season. 

By referring to the spatting table, we find, however, that 
the spatting season of 1876 or 1877 was, on the whole, unsuc- 
cessful, and the seasons subsequent have either been successful 
or moderately so, and this conclusion is supported by our ob- 
servations during 1878. 

But as the success or non-success, as shown by the spatting 
table, is comparative only, we can only assume that whether 
successful or not the attachment was not sufficient as one ex- 
planation of the small ratios found in Pocomoke. 

Consequently the variation in the success of different spat- 
ting seasons is not sufficient to explain unusual and abnormal 
changes in the ratios of the young growth to the mature 
oyster. 

It is evident that the removal of a large number of mature 
oysters from a bed would show apparently an increased fecun- 
dity, by increasing the ratio of young growth to mature oys- 
ters, and this apparent increase would be observable for at 
least two years, or until the young growth became in turn 
mature, when, as the reproduction would naturally be dimin- 
ished by the removal of the brood oysters, and consequently 
there would be a smaller number of young growth, and as 
the young growth of the previous year would be in that time 
mature, the ratio would suddenly turn in the opposite way, 
and be as abnormally small as it had been abnormally large. 

Once haying taken this turn, and the fishing still continu- 
ing, the ratios would constantly decrease. A few fluctuations 
might oceur now and then, but the general tendency would 
be a diminishing one. 

Nature arranges her own laws of supply and demand, and 
the proportions she establishes between the different classes in 
any community are most likely to be the necessary ones, and 
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such proportions are the only ones that can be accepted as 
standards. 

We have established that upon the unworked beds in the 
Bay the ratio of young growth to mature oysters is about 1.5, 
but as this is the result of but one season’s observations, and 
those over a somewhat limited area, it would be rash to ac- 
cept that standard exactly or to draw rigid inferences from 
comparison with it. . 

In order to allow a sufficient margin for the variations of 
different seasons and localities, it will be better to consider 
the normal ratio as between 1 and 2, and, hence, any increase 
or decrease of those ratios will be an indication of diminished 
fecundity, and, consequently, all things remaining the same, 
the eventual destruction of the beds. 

Comparing the ratios of the beds in the Sounds with that 
established as a standard, we find that— 

1st. Ali beds above the Grass Tangier fall below the mini- 
mum ratio. 

2d. That the groups including Tangier Grass and Muscle 
Hole are within the limit, as are the beds in the Manokin and 
Big Annemessex Rivers and the Woman’s Marsh Rock. 

3d. That all other groups exceed the maximum ratio. 

4th. That all beds in Pocomoke, with the exception of 
Parker’s Rock, are below the minimum. 

Instituting another comparison, that of the percentage of 
debris to the total amount brought up, we find that with the 
exception of Drumming Shoal and Harris’ and Jane’s Island 
Rocks, the percentage constantly increases to the southward, 
and that in Pocomoke it is larger than elsewhere, and larger 
on the Muddy Marsh and Bird Rocks than on any others. 

A coincidence will here be noticed in the increased ratios 
in lower Tangier and the increased percentage of debris, and, 
in Pocomoke, in the small ratios and very large percentage of 
debris. 
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TABLE OF PROPORTIONS TO THE SQUARE YARD—TANGIER 


SOUND. 
No. of Hauls Differ- 
Name or Bep. of Dredge. 1878. 1879. oaree 
Horsey’s Bar...... AHS poceabae: Gry Wrakire Serate 0254 | aelcusietcrees 
ifivler’s*Rockssii.t5 oh. See ae ee a 0.5294). tae 
Wiere Point... a: <ine <itumidereaee 50 | 1.254 0.840 —.414 
lar le Suiine cpr, ssateusyoteteseerecieene 80 1.014 0.328 —.686 
Draniming Shoalisae oe. se tk Die Wee serene 0/9945) ||scteememte 
Mampier Grass. o. sissies euaaye dtl. 100 1.064 0.3872 —.692 
Purtle Hep Island. © ssc... 6s vs 55 0.3882 0.295 —.087 
Mud Rock... . TB aot SOO SHS 52 0.642 0515 —.127 
Chain Shoals c . caciiectewys'ocsice. 41 1539 0.242 — 296 
Piney island Bars. ci.22ss.35: 198 0.687 0.544 —.148 
Masele: Toles :ia5 a.stacrelemas aercsiers 87 0.826 0.746 — 080 
Manokin RIVED. src /s5 305050 4 sae 90 0.134 0.320 +.186 
Big Annemessex River......... 4l 0.560 0.665 +.105 
Paras) ROCK fy ws, oo raids arches 109 0.281 0,423 +.142 
PREPTAPIN SANUS cacie cite sea 51 0.271 0.423 + .152 
Jane's Island, 52. .52escuw sete. LAW eet See lee O:67O A ie serorae 
Woman's Marsh, «.\/Actaccesvssicn ¢ 110 0.240 0.125 —.115 
Great HOCK!\.. cos scsaace cd ess 151 0.165 0.265 +.100 
Little Thoroughfare. ..........+ 35 0.145 0.104 —.040 
Great Thoroughfare............ 32 0.115 0.236 +.121 
WaliformiavRock =e .cec. ce eee teas 79 0.212 0.261 +.049 
Pe ObNSON’S ROCK... clei eee ='s wiste’ssre il 0.187 0.074 —.113 


TABLE OF PROPORTIONS TO THE SQUARE YARD—POCO- 


MOKE SOUND. 

No. of Hauls Differ- 
NAME OF BED. of Dredge. 1878. 1879. tices 

Upper Pocomoke Beds......... 79 | 0.139 
Macy Marsh mew reicisie le cree ereiavers 20 | 0.405 0.070 —.335 
BirdURoOcks cine pee eiesiaebies 58 | 0.360 0.124 — 236 
Hem: Tsland) ROCK sesccisciesieie <iere 39 0.294 0.110 —.184 
Parker's’ Rock. 2% of sicc ecleccsieis'e 21 0.5738 0.303 —.270 
WSIS NELOGK «2 <\cale's she sogoogsoaoc 23 0.269 0.154 —.115 


The proportion of oysters to the square yard ascertained, as 
described in my report of the investigation of 1878, has been 
calculated for each bed, and the results tabulated, together 
with those of the previous season, for convenience of com- 
parison. 

Though a standard has been established by the proportions 
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found on the unworked beds in the Bay, no comparison, ex- 
cept in one way, is just, the conditions of bottom and differ- 
ence of growth upon the worked and unworked beds differing 
so materially. 

The proportions on any bed, obtained by the method we 
have used, will always be much less than what is really the 
case, but they will be much less true on an unworked bed 
than upon one which has been for some time subjected to 
dredging influences, and where the bottom is soft and yield- 
ing, and the oysters grow singly or in small clusters instead 
of being cemented together and to the surface stratum, as 
they are on the undredged beds. Therefore any proportions 
obtained from a bed which has been worked should be larger 
than that obtained from an unworked one. How much so, it 
is impossible to say, but it is evident that a smaller proportion 
would indicate a failnre of the mature oysters. 

In calculating these proportions only first and second class 
oysters have been considered. 

It will be seen by the table that on all the beds above 
Kedge’s Straits there has been a marked decrease in the num- 
ber of oysters to the square yard. That on the remaining 
beds, with the exception of Woman’s Marsh and Johnson’s 
Rocks, and considering the Thoroughfare Rocks as one, there 
has been an increase in the number of oysters. 

That on all the beds in Pocomoke Sound there has been a 
marked decrease. 

It will also be seen that on many of the beds the propor- — 
tion falls below the standard of 0.4, that on none of them is 
it very much greater, and that generally speaking the propor- 
tions are less than the standard on those beds that show a 
gain upon the proportion established during 1878. 

It would appear then, by one comparison, that most of the 
beds have not a sufficient number of mature oysters upon 
them; and by the other, that however many were taken off, 
yet nature could more than supply the demand. 

These inconsistent results may be the result of several 
causes. The standard proportion may be too high, but, as 
has been explained, if the beds are in equally good condition, 
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the probability is that the dredge would bring up a larger 
number from the old than from the new beds. 

The smallness of the proportions on the lower beds may be 
due to the greater depth of water and hardness of the bottom, 
though they do not differ greatly in that respect from the beds 
in the Bay, however much from those in the northern part of 
the Sound. 

It would not be wise to decide hastily upon the evidence of 
the proportions, that the beds are either deteriorating or the 
reverse, especially as the comparison has been but of two sea- 
sons. If, after they have been continued for some time, there 
should be an increased proportion shown, it may be considered 
differently, but as all experience testifies to the deterioration 
of the beds, the inconsistency of the results shown by the ta- 
ble can probably be explained in another way than by assum- 
ing the standard proportion to be too great, and this explana- 
tion will be subsequently attempted. 


INFORMATION OBTAINED FROM “SPAT COLLECTORS.” 


In order to ascertain when the first attachment of young 
took place on each bed, the comparative extent of such at- 
tachment, the influence of bottom and depth of water upon 
the attachment, and, finally, the increase in size of the oyster 
and the number surviving each period of their existence, I 
placed, early in July, twenty-four spat collectors on the beds 
in the Sounds. 

It is a matter of regret that the collectors were removed by 
some ill disposed persons almost as soon as placed. 

The last hurdle, as the bundle of tiles were called, was 
placed in position on July 14th, and on July 15th only four 
remained in position, and after the 1st of August there was 
but one left (No. 7, in the Big Annemessex River). 

The hurdles were composed of eight or sixteen half round 
tiles, lashed on a wooden frame, and so arranged that the 
frame rested on the bottom, the tiles being thus raised about 
six inches above the surface. 

The tiles were ordinary earthenware ones, unglazed, and 
were always placed so as to have their concave side underneath. 
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As long as the hurdles remained in position they were fre- 
quently examined in order to ascertain the advent of the 
young brood, and from these examinations I am of the opin- 
ion that the first attachment of oysters took place about 
July 17th, as on that day we discovered, with the aid of the 
microscope, oysters on Hurdle No. 12, on Chain Shoal, and 
on the 19th in the same way found them on No. 7, in the Big 
Annemessex. 

On July 24th they were observable on the hurdles on the 
Great Rock, both in shoal and deep water, though the attach- 
ment probably began about the middle of July. Yet it was 
only evident on the tiles, as our dredging operations did not 
discover any attachment before the 12th of August, when the 
young brood were found in moderate numbers on all the beds 
in both the Sounds. 

The number found in Pocomoke Sound was much smaller 
than in Tangier, and the number on the Upper Pocomoke 
Beds and on the Muddy Marsh Bed was smaller than on the 
lower ones. 

The attachment appears to be proportional to the number 
of oysters, such beds as the Muddy Marsh, for instance, hay- 
ing very few young, but as the bed is badly broken up, this 
may be owing to the absence of proper cultch. The young 
appear to select the cleanest and smoothest shells for attach- 
ment, and we always found that the “boxes,” or those shells 
which had not been’separated completely, contained the largest 
number of young brood. 

We also found that the size of the young depended, to a 
great extent, upon the depth of water. Those first detected 
by us were from two mil. to one cent. in length, and as the 
shoal water oysters spawn first, and as we found the young of 
the largest size in shoal water, I infer that the attachment of 
the oyster occurs very near the location of the parent. 

The hurdle in the Big Annemessex was subjected to four 
examinations. 

It was placed in position on July 9th, and on July 19th, 
when the first examination was made, there were a few oysters 
on the tiles, but so small that a microscope was necessary in 
order to recognize them (Record, Vol. I., Form B). 
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The second examination was on August 2d, and the oysters 
were then quite perceptible and easily counted. 

The total number of oysters on the tiles was then 1,506; 
deducting those on tile No. 7, there were 1,177. 

The number on each tile varied greatly, the maximum being 
348 and the minimum 26. 

The third examination was on the 23d of August. The 
oysters had increased very much in size and in numbers. The 
total number on the tiles was now 1,334, showing an increase 
of 0.18 per cent. of the number at the second examination. 
The number on the lower side of the tiles was much larger 
than on the upper. 

A tile (No. 2) was removed, and, deducting the number of 
oysters on it from the sum, there were 1202 still on the hur- 
dle. 

There were a few oysters injured, probably, by raising or 
lowering the hurdle from and to the bottom. 

The fourth examination was on the 10th of October. 

The total number of oysters was then 539, showing a de- 
crease of 55 per cent. 

At this examination about two-thirds of the oysters were of 
the third class, or over three-quarters of an inch in length, 
and two of them were over two inches long, being thus of the 
second class. All, however, could be distinguished as of very 
recent growth, being very long and thin, with thin, delicate 
shells, easily broken with the thumb-nail or point of a pen- 
knife. 

The largest numbers were still found on the lower sides of 
the tiles. 

A moderate number of oysters had been injured by rough 
handling. 

[ infer from the four inspections made of this hurdle, and 
from the one or two made of others before they were removed, 
that the first attachment of young began, as I have said, 
about the middle of July, and continued until about the twen- 
tieth of August, as on the 23d of that month there was no 
indication of any recent attachment. Probably it reaches its 
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maximum number about the end of July, and decreases after- 
wards. 

The mortality after the 23d of August was very great, fully 
50 per cent. perishing from some unknown cause, which, 
though unknown, is certainly natural. 

We did not notice any evidence of the destructive effects of 
drills or other animals, though as their agency would only be 
discovered by the evidence of the holes in the upper valves, 
but as those valves were never present, it cannot be said with 
certainty that the destruction was not due to them. What- 
ever the cause, the fact is that 50 per cent. perished in the 
first six weeks of their existence. 

The tiles have shown that the increase in size is much 
greater than was supposed, and are the first and only authen- 
tic evidence upon that point which has been produced with 
regard to the American oyster. 

Again, it is conclusively shown by these tiles, and some 
others that were dredged up from the Woman’s Marsh Rocks 
(Hurdle No. 24), that the greatest attachment is on the lower 
concave side, and consequently that whatever may be the 
movements of the embryo oyster before attachment, during 
the period just prior to it, they are near, if not on the bot- 
tom, and in seeking their place of attachment they must rise. 
In this they are similar to the European variety. 

The selection of the lower sides of the tiles and the inte- 
rior of the “boxes” may be an effort of nature to provide 
some protection for the young brood by, to a certain extent, 
inducing them to seek dark and secluded points for attach- 
ment, or the large number found in such places may be due 
to the inability of the various enemies of the spat to get at 
them when thus protected. 

It is a matter of very great regret that we have not a large 
number of specimens and observations for comparison, as all 
the future investigations in this field would be greatly assisted 
by an accurate knowledge of the rate of decrease in number 
and increase in-size of the oysters, and it is to be hoped that 
the hurdle in the Big Annemessex will be allowed to remain 
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in position long enough to permit the meagre yet valuable 
information it can produce to be made public. 


INVESTIGATION OF TEMPERATURES. 


It was intended that a self-registering thermometer should 
be placed on each hurdle, and that the temperature to which 
the young were exposed should be noted at each examination. 
Fortunately, considering the fate of the hurdles, the ther- 
mometers were not received in time to be used, as was in- 
tended, and after the disappearance of the spat collectors it 
was not considered advisable to expose the thermometers to 
the same risks. 

About the last of July, however, I had the temperature of 
the surface water recorded every two hours, and considering 
that there is probably but very little variation of those limits 
in the Sounds, I have plotted the accompanying curve of maxi- 
mum and minimum temperatures from July 29th to October 
Ist. 

It will be seen that these curves are very irregular, and that 
the greatest irregularities occur during the month of August, 
and that the greatest difference is between the 6th and 10th 
of August, one of 15° in four days. On the 15th there is a 
change of 8°, and on the 28th of 129°. 

About the 4th of August I determined to utilize the chan- 
nel buoys as marks for the positions of thermometers, hoping 
that they might thus escape the observation of those who were 
inclined to remove them. Accordingly I placed four self-reg- 
istering thermometers on the beds—one at the foot of the buoy 
on the Shark’s Fin, one on the buoy on Piney Island Bar, one 
on the buoy off Watts’ Light House, and one on the buoy off 
Sykes Island, about the middle of Pocomoke Sound. 

We were enabled to make several examinations of these 
thermometers, but about the 1st of September, finding that 
one had been stolen, I concluded to remove the others before 
they shared the same fate. 

The curves of maximum and minimum temperature given 
by these thermometers, and also the range of variation, are 
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shown on the same sheet with the curves of surface tempera- 
ture. 

The thermometers were in place too late, and for too short 
a period, to allow any safe conclusions to be based upon the 
information given by them, but it is noticeable, as an inter- 
esting coincidence, that the curves of both surface and bottom 
temperatures show the greatest variations about the time 
when the young were what is known as “spat,” or during 
the period of, and just before, attachment, the young on the 
shoal beds presumably attaching by early August, and those 
on the deep water or southern beds somewhat later. 

I regret that it was impossible for me to more thoroughly 
study the effects of the change of temperature, as I think the 
failure or success of the spatting, other things being equal, 
will be found to depend mainly upon the temperature to which 
the mature oyster and embryos are exposed during the spawn- 
ing seasons. 


INVESTIGATION OF THE CHANGES IN DENSITY OF THE WATER. 


In order to have definite information as to the change of 
density of the water surrounding the oysters, and regarding 
such changes during the spatting season as of most import- 
ance, and as the maximum change would be most likely to 
occur about the time of the spring tides, I determined to ob- 
tain several specimens of water on a certain number of sec- 
tions across each Sound at high and low water of the spring 
tides. 

The sections were located as follows, and are shown on the 
sketches accompanying this report : 

Section No. 1 was just above Hooper’s Straits and at the 
mouths of the Nanticoke and Wicomico Rivers, in order that 
the influence of both the straits and rivers might be shown. 

Section No. 2, for the same reason, was north of Kedge’s 
Straits and across the mouths of the Manokin and Big Anne- 
messex Rivers. 

Section No. 3 was across the entrance of both Sounds, south 
of Watts’ Island. 

13 
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Section No. 4 was across the middle of Pocomoke Sound, 
that the influence of Guilford and Messongo Creeks might be 
known. 

Section No. 5 was above the natural beds of Pocomoke 
Sound and across the mouth of the Pocomoke River. 

Stations were selected on these sections in such a manner 
as to obtain specimens of the water that passed over the beds, 
and the specimens were taken by means of the drop water 
cylinders at every two fathoms of depth. 

As soon as possible after securing them they were tested 
with the hydrometer. The results are tabulated in the “ Re- 
cord of Densities” and curves showing the various changes 
accompanying this report. 

All densities are reduced to a standard temperature of 60° 
Fah., and 1,000 represents the density of distilled water. 

In studying these curves, it must be remembered that only 
their variations are of particular importance. The absolute 
density is not so munch so, except for comparison with that of 
other localities, but the variations in density are important, if 
by them we can account for the failure either of the propaga- 
tion or attachment of the young oysters. 

The curves will show certain irregularities due to either the 
variations in depth, or because the tide having changed from 
flood to ebb, or the reverse, on one side of the Sound ata 
time differing from that on the other. 

As will be seen, however, the greatest variations in each 
month are in Tangier Sound, on the eastern side, where the 
influence of the rivers is felt to greatest extent. 

In Pocomoke Sound the greatest variations appear to be on 
the western side, and I assign as a reason for this that the in- 
fluence of Guilford and Messongo Creeks is of small import- 
ance compared with that of the Pocomoke River, the current 
from which sweeps along the northern and western parts of 
the Sound. 

The curves show that the variation is very slight, except on 
the September sections. 

The second series of curves, those showing the monthly 
changes of mean densities, indicate that the maximum change 
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on each section was about the Ist of September; that the va- 
riations in Pocomoke Sound were much greater than in Tan- 
gier Sound, and that the maximum changes were at the head 
of each Sound, and the variations diminished towards the en- 
trances. 

The third series of curves shows the same when all the ob- 
servations in each Sound are assembled, but with this differ- 
ence, while the density in Tangier Sound was greater on Oc- 
tober Ist than at any other time, in Pocomoke Sound the 
influence of the river was still felt, and notwithstanding the 
diminished temperature the density on the Ist of October was 
less than on the Ist of August. 

The fourth series of curves shows the difference in density 
between the upper and lower sections in Tangier and Poco- 
moke Sounds in each month, and indicates that the density of 
the water is considerably greater over the lower beds than on 
the upper. 

The maximum density found during the summer was on 
section 3, in October, and was 1.0166. 

The minimum density was found in section 5, in Septem- 
ber, and was 1.0005. 

By referring to the curves showing monthly changes of 
mean densities, it will be seen that in only one case, that of 
Section 5, does the density become less than 1.0100, and that 
even on this section it is evident that this was not the normal 
condition of the water. 

There were heavy freshets in the Pocomoke River during 
the latter part of August and during September, which ac- 
counts for the slight density, as shown by the curves. 

Mr. Barroll was informed by the inhabitants of the vicinity 
of the mouth of Pocomoke River that these freshets had killed 
large numbers of oysters, both on the natural and planted 
beds. 

An inspection of the other curves shows that the variation 
of density on successive tides was not much greater on this 
section than on the others, and as the oysters elsewhere in the 
Sounds did not appear to suffer from the effects of these vari- 
ations, I am of the opinion that the fluctuation was not suffi- 
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cient to affect the mature animal, but that in this case the 
water continued fresh, or practically so, for too long a period, 
thus killing the oysters by endosmose. 

From the observations of density, then, it may be assumed 
that the density of the water in these localities at least cannot 
fall below 1.01 for any protracted period without destroying 
the oysters. 

Whether the changes in density affect the spatting can only 
be ascertained by continuing the observations for a number 
of seasons, or by direct experiment with the spat artificially 
raised. 

During the summer I have examined, under the microscope, 
374 oysters, of which 212 were females and 162 males, or the 
percentage of females to males was 0.56. 

The oysters were not all examined at the same time, nor 
were they all from the same bed, but the percentage in each 
of the lots examined, twelve in number, does not vary greatly 
from the percentage given above. 

I am of the opinion, therefore, that about 60 per cent. of 
the oysters in a community are females. A larger number of 
observations is, however, desirable. 

In making these examinations I have never seen both ova 
and spermatozoa in the same animal, though I have made 
many careful observations in order to detect the presence of 
either. I have also carefully examined the gills and mantles 
of a large number, and have never found an embryo oyster 
within the shell. 

As these observations were made during the spawning sea- 
son, I do not think it possible that the spat, if they are at any 
time contained within the gills or mantle, could have escaped 
my notice. 

The observations as to the sex of the oyster were continued 
late in the season, and though the ova and spermatozoa in a 
number of oysters was in apparently good condition as late 
as the Ist of October, yet those products of generation ap- 
peared in best condition in the largest number of animals dur- 
ing July. 

A considerable disintegration of the eggs was noticed by 
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the end of that month, as far as I could ascertain the condi- 
tion of both ova and spermatozoa depended upon the depth 
of water, though the rule was not invariable. 

The generative products of the deep water oysters reached 
a state most favorable for reproduction several weeks after the 
same had occurred in the shoal water; and, in general terms, 
neither ova nor spermatozoa in most of the oysters in either 
deep or shoal water after the middle of August was in a state 
favorable for fertilization. 

Large numbers of oysters in all depths passed through the 
spawning season without expelling the contents of the genera- 
tive organs. I found this the case especially on the beds on 
the western side of Tangier Sound, above Kedge’s Straits, 
where, on the 8th and 9th of October, we found many oysters 
fattening with the generative matter unexpelled. I was in- 
formed that this was not unusual, and that it injured the oys- 
ter for marketable purposes. | 

As late as the 8th I found oysters with the generative mat- 
ter in good condition, and on the 7th of October I succeeded 
in securing from oysters taken from Kedge’s Straits a suffi- 
cient amount of ova and spermatozoa to make experiments in 
artificial impregnation, and was successful in producing one 
embryo oyster. 

Probably had I[ used greater care a larger number would 
have resulted. 

During the season of 1878 we observed large numbers of 
astyris in the shells of the mature oysters, and attached to 
those of the young. In many cases they were found in the 
holes which had been bored in the shells of the latter. 

As we could not find any known enemy of the oyster in 
sufficient numbers to account for the evident damage done, 
and as so many circumstances pointed to the astyris as the 
cause, I concluded that the boring must be done by that ani- 
mal, and alluded to it in my previous report. The specimens 
preserved were described by Mr. W. H. Dall, and the descrip- 
tion appended to that report. 

During the past summer we have found a much larger num- 
ber of the rough welks (wrosalpinx cinereus) than during the 
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previous season, and though they were not found in as large 
numbers as the astyris, yet their presence inclined me to ques- 
tion the conclusions arrived at during the season of 1878. 

I accordingly collected a large number of the astyris and 
placed them in an aquarium jar with a number of young oys- 
ters, changing the water constantly and inspecting the ani- 
mals frequently. 

These observations were continued for over a week, and at 
the end of that time both oysters and astyris were alive, but 
there was no evidence of any boring, nor did any inspection 
show an inclination in that direction upon the part of the as- 
tyris; on the contrary, they soon left the shells and went to 
the bottom of the jar. . 

I then collected a number of urosalpine cinereus and sub- 
jected them to the same test. 

At the end of four days one oyster had been bored and one 
welk was found at work on the shell of another. 

The rough welk is known to do great injury to the oyster 
in Long Island Sound, and the destruction of the young 
alluded to in my previous report, as due to the drills, may be 
effected by this animal. 

That large numbers are destroyed by the welks cannot be 
doubted, but it is possible that the astyris may also assist in 
this destruction. 

A more extended investigation of this question than I was 
enabled to make is desirable. 

An analysis of several specimens of the water of the Sound 
and of the Bay, made by Prof. C. E. Monroe, of the Naval 
Academy, is appended to this report, for use in comparing the 
localities investigated with others whose investigation may be 
subsequently attempted. 

The specimens have been selected from those taken in dif- 
ferent stages of the tide and trom different sections. 

The only noticeable change on the beds this season was that 
the amount of red sponge appeared to be much less than in 
1878. In other respects they are, to outward appearances, in 
a similar state, though the dredgers report them as much 
broken up, with an increased amount of debris. 
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INFORMATION OBTAINED FROM “RECORD OF STATISTICS.” 


The member of the party on duty at Crisfield inspected, 
during the season, 496 vessels directly engaged in the oyster 
fishery, and the results of these inspections have been re- 
corded in the Record of Statistics, which record, to a great 
extent, explains itself. 

Owing to the large number of vessels dredging, it was fre- 
quently impossible to visit and inspect all that entered during 
the day. When such was the case, those inspected were se- 
lected from different classes and from different dredging 
grounds that a fair idea might be obtained of the number of 
oysters removed each day from each bed. 

The method of examination was as follows: 

The total number of bushels in the load given by the mas- 
ter of the vessel was recorded, and with the number of hours 
of labor necessary to obtain that quantity, and other matters 
of statistical interest. 

Several samples of one-quarter or one-half bushels each 
were then selected from different parts of the load, and the 
number of oysters in each sample of each class counted and 
recorded. The number of samples examined depended upon 
the number of bushels in the load and upon the character of 
the oysters, a large number being taken when the oysters ap- 
peared dissimilar, and when the quantity was great. At least 
three samples were usually examined. 

In most cases the average number of each class per sample 
was nearly the same as that given by each term, and, conse- 
quently, it is assumed that a close estimate of the number of 
each class in the entire load was obtained by multiplying the 
number of each class in a bushel, as shown by the samples, 
by the total number of bushels in the load. 

From the record of these inspections I have been able to 
determine with practical accuracy the number of oysters of 
the several classes removed from the various beds by each de- 
scription of dredging vessel. 

After September Ist, when the dredging began, we counted 
each day all the vessels in sight from the “ Palinurus,” speci- 
fying the size and the ground upon which they were working, 
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and the masters of the dredging vessels were also requested 
to note the number of dredgers working in their vicinity, 
which they in many cases very obligingly did. 

As even with this data, the number of working days given 
on each bed is very small, and because no bed is dredged con- 
tinuously during the season, but at intervals, I have divided 
the sections in a similar manner to that described in my pre- 
vious report. . 

The first section includes the beds north of Piney Island 
Bar and the Muscle Hole. 

The second section, those from the Muscle Hole and Piney 
Island Bar to the Great Rock. 

The third section the remaining beds in Tangier Sound, and 
the fourth section all the Pocomoke Beds. 

By this arrangement duplication of the vessels counted is 
prevented, and the average number of vessels working each 
day is more nearly a correct estimate. 

The vessels dredging on these several sections, as counted 
by ourselves and by their masters, have been assembled; the 
number of oysters assigned to each class of vessel working in 
the section has then been multiplied by the number of vessels 
of each class, and the total number of oysters taken off the 
beds in each section thus obtained. 

The number of oysters taken by any vessel in a day varies 
greatly, owing to the weather principally, but in assigning the 
quantity on each day, the number brought in by vessels of 
the same class, as shown by “ Record of Statistics,” has been 
used, as a more correct estimate is thus assured than would be 
given by using the average for the whole season. 

The following table has been compiled from the calcula- 
tions, and shows the number of oysters taken from each section 
in a specified number of days, and supposing the observations 
to have extended over a sufficient period, the number of oys- 
ters has been divided by the number of days, and the average 
number removed in each day thus obtained : 
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It will be noticed that the number of dredging vessels in- 
creases on each succeeding section in Tangier Sound, but that 
the number taken by each sail, and the yield per day, decreases. 
Also that the number of sail in Pocomoke Sound is much 
smaller than in any other section, and that the yield per day 
is also much smaller. 

The character of the bottom and the depth of the water 
materially influences the yield of the bed, those in shoal water 
with soft bottoms allowing more frequent hauls of the dredges 
than those in deep water or on hard bottoms. But as the 
dredges used in deep water and on hard bottoms are usually 
much heavier, this inequality is overcome to some extent. 

Again, the large vessels take a greater proportion of the 
oysters than the small ones, and those large vessels usually 
work on the deep water beds. 

Considering the different sizes of the vessels and the supe- 
riority of the crews of the larger ones, and the heavier dredges 
used by them, I am of the opinion that the disparity between 
the yields of the Upper and Lower Tangier beds is greater 
than it should be. 

The beds of the Middle Section are, with the exception of 
Piney Island Bar, similar to those of the upper section; yet, 
with a larger number of vessels working, the yield of that sec- 
tion is less than the upper. 

These facts, I think, show that the beds in*“Lower Tangier 
Sound are less productive than those ir the upper. 

The dredging in Pocomoke Sound was principally on the 
upper beds, and none was done as far as we could ascertain on 
either the Brig or Parker’s Rocks. 

As the middle and upper beds in this Sound are very similar 
in character of bottom and depth of water to the middle and 
upper beds in Tangier Sound, it would be inferred that the 
yield per day in Pocomoke would be about the same. On the 
contrary, as shown by the table, it is absurdly small; and, con- 
sidering its size, it is not astonishing that the beds have been 
to a great extent abandoned. 

Taking the number of oysters removed each day, and consid- 
ering, for the reasons give in my previous report (Vol. 2—con- 
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clusions), the working season to be of 120 days, I have tom- 
piled the following table, in which are given the number of 
oysters removed from each section and from the Sounds in one 


day and in the season. I have also given the same estimated 
in 1878 for comparison. 


TABLE showing the number of Oysters Removed. 


1879. 
In In 
F | : NUMBER OF 
OnE Day. ONE SEASON. Younnaneae 
SECTION. 
| | 
é 2 Sy ‘ Per In the 
1878. 1879. 1878. | 1879. | Day.| Season. 
NOG Mie H. RES 567,450 353,876) 68,094,000 42,465,120] 146,100) 17,532,000 
Ce nae wee 378,450 240,450) 45,414,000 28,854,000; 89,200/10,704,000 
Sone Lehi aevavs ,cievone 459,000 109,799) 55,080,000 13,175,880, 57,800) 6,936,000 
SP Dds eee oh | 133,650) 42,101) 16,088,000, 5,052,120 12,100) 1,452,000 
bier aver tage a Ra AR Ree TE 
All Sections. . 1,588,550 746,226 184,626,000 89,547,120 325,200 36,624,000 
| | " | | 
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The estimated number of young removed from all sections 
in one day, in 1878, was about 1,240,000, or 148,800,000 in the 
course of the season. 

It will be seen by the table that about one hundred million 
more oysters were removed in 1878 than would be in 1879, 
and that about the same excess exists with regard to the young. 

Of the two estimates, that of 1879 is much more accurate, 
being based upon a larger number of observations, more care- 
fully and systematically taken, than was possible in 1878, but 
the disparity between the two is so great that the estimate of 
1878 would appear valueless, could not some cause be assigned 
for a decrease in the number of oysters taken from the beds. 

This decrease, as may be easily seen, must be due to one of 
the following causes or to both. 

1st. The fertility of the beds remaining the same, the 
dredgers may not be as numerous. 

2d. The number of dredgers remaining the same, the beds 
may be exhausted; or, becoming so, consequently there would 
be a smaller number of oysters produced. 
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3d. The number of dredgers may have decreased and the 
fertility of the beds may be greatly impaired. 

There are no statistics of the oyster fishery in the localities 
under consideration except those collected by myself, and I 
am consequently obliged to put a greater dependence upon 
them than they intrinsically merit. They are necessarily 
somewhat rude, but in the absence of other information they 
ean be used as giving some indication of the probable progress 
of the fishery in the two seasons under consideration. 

By examining my previous report (Appendix C) it will be 
seen that in thirteen days we counted 159% vessels working on 
the various beds in both Sounds. 

From our records of the past season I find that the num- 
ber observed by all persons was, in thirty seven days, 2275, or 
in 1872, the average number working on each day was 122, 
while in 1879 it was 61, or about one-half as many. 

Therefore, the small yield of the beds during the autumn 
months of 1879, and the small estimate of the yield for the 
year, may be accounted for by the smaller number of vessels 
at work. 

As in round numbers the number of oysters estimated as 
taken in 1879 was about one-half that estimated in 1878, I 
think that the previous estimate may be accepted as practi- 
cally correct. 

My last advices from Crisfield inform me that there is but 
very little dredging going on in the Sounds, most of the ves- 
sels working in the Bay and in the Potomac River. The 
principal cause assigned for this is, the presence of young 
growth on the beds, by which is meant immature oysters 
under two years of age. 

The presence of this class in large numbers prevents the 
oysters from fattening rapidly. 

Another reason given is that the beds are much broken up, 
and that the returns are very poor for the usual amount of 


labor. 
CONCLUSIONS. 


My additional experience in the investigation and informa- 
tion collected during the past season has proved that a few 
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of the conclusions at which I arrived in 1878, and which are 
contained in my report of the operations of that season, are 
erroneous. Some of them have been already alluded to, and 
the allusions to the remaining ones here find their most ap- 
propriate place. 

I find that my supposition that there is or was a general 
spatting on all the beds in any season to be, to a certain extent, 
incorrect. The spatting may be general, and a majority of 
the oysters may spawn each year, but the attachment of the 
young isa very different thing, and as the most precarious 
period in the life of the oyster is that just anterior to its at- 
tachment, a series of causes detrimental to the life of the em- 
bryo, while it is in its free swimming state may readily occur, 
and thus prevent such attachment. 

My investigation of the past season has proved conclusively 
that the class of oysters termed “young growth” in my pre- 
vious report were not of the brood of 1878 but of 1877 or 1876. 
The character of the young found in both seasons, the deter- 
mination of the time of earliest attachment, and the growth 
and appearance of the oysters on the tiles, have led me to this 
‘conclusion. As the young do not attach before the middle of 
August, they could hardly reach such a size and shape by Oc- 
tober as would prevent their recognition as of the same season’s 
growth. 

From the inspection of the oysters taken during the last 
season, many being found as I have stated with the generative 
matter unexpelled, I am of the opinion that a combination of 
natural causes may prevent the expulsion of both the male 
cand female cells, and there would consequently be no impreg- 
nation during that season. 

As I mention in report of 1878, many persons of experience 
-are of that opinion, and I now concur with them in thinking 
that not only the attachment of young may not be general 
nor occur each year, but that the emission of the products of 
generation may also be frequently confined to partial areas, 
and that by a combination of circumstances there can be a 
total failure of impregnation on all beds of any locality. 

I also find by additional experience that the young oyster is 
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not fit for marketable purposes until at least a year and a half 
or two years old, and consequently the total number of young 
removed, as estimated in my previous report, would be a total 
sacrifice. 

As will be seen by the table showing the number of oys- 
ters removed, this sacrifice probably amounted in 1878 to 
148,800,000 oysters. 

By reference to the tables showing the success or failure of 
the several spatting seasons, it will be seen that there is little 
or no regularity of either success or failure. 

_ We have only been able to investigate the spatting of three 
seasons, and it may be found by subsequent observations that 
two similar seasons of success, moderate success or failure will 
follow each other, but so far this has not been the case, and 
in the period of three years we have, comparatively to the 
other seasons, one at least of successful attachment. 

I can see no reason for supposing that there is any regular 
recurrence of the spatting seasons, but am inclined to believe 
that the success or failure is due to two causes; variations of 
temperature and variations of density. 

I have no means of ascertaining either the changes of tem- 
perature or density in the years preceding those in which I 
have been engaged upon this investigation, and in both seasons 
I arrived in the Sounds too late for the temperatures or deter- 
minations of density obtained by the party to be of practical 
value. 

Oysters will and do live in very dissimilar temperatures, and 
in waters of very different densities, as is shown by their ex- 
istence in the waters of North America from Nova Scotia to 
the Gulf, and on both Atlantic and Pacific Coasts. That the 
mature oyster is a hardy animal, readily adapting itself to 
new conditions and environment, is shown by the ease with 
which it is transplanted from the warm waters of the Ches- 
apeake to the colder ones of New England; from the dense 
and salt waters of the ocean and Bay, to the brackish waters 
of the creeks and rivers or vice-versa, and from soft bottoms 
to hard or the reverse, but naturally this hardiness is not a 
quality of the immature oysters or the swimming embryos. — 
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The influence of increased or diminished temperature upon 
the formation of the ova and spermatozoa must be very serious. 
and very considerable, and, judging by analogy, it would seem 
probable that the formation would be more rapid during a 
warm spring than during a cold one. 

Whether the formation has been late or early when once 
formed, a sudden change of density or of temperature may so. 
affect the oyster or the generative matter that the latter would 
not be expelled, and only upon this hypothesis can be ex- 
plained the retention of the products of generation noticed in 
so many oysters, and which is said to be so common, for none 
of the other conditions are subject to violent changes, such 
being peculiar to the density and temperature alone. 

Prof. Brooks states that he found both ova and spermatozoa 
ripe and fit for fertilization about the middle of May, and as 
the oysters were taken from shoal water, probably one fathom 
deep, the shoal water oysters were probably spawning through- 
out June. Both Prof. Brooks and myself found the ripeness 
of the oysters to depend upon the depth of water from which 
it was taken, and this is no doubt caused by the difference of 
temperatures. 

Prof. Brooks also states that there was a great deal of cold, 
rainy weather during June, and two hail storms. The rainy 
weather would affect the density of the water by increasing 
the volumes of the various creeks and rivers, and the changes 
of density would probably affect the production and emission 
of the generative matter. 

It is an interesting coincidence at least, that the oysters found 
to be fattening with the products of generation unexpelled 
were either from beds in comparatively shoal water or from 
the shoal parts of deep water beds, and that those oysters 
should have been ripe and spawning during the month of 
June. Again, it may be that the lowness of the temperature 
prevented the deep water oysters from ripening as soon as 
usual, and the mildness of the succeeding autumn may have 
prevented the destruction of the ova and spermatozoa, thus 
rendering possible the fertilization achieved by me in October. 
The oysters from which I procured the ova and spermatozoa 
were taken from deep water. 
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Probably the influence of changes of environment, espe- 
eially of density and temperatere of the water, is most se- 
verely felt by the embryos when in their free swimming state, 
and, in connection with the want of success of the spatting 
seasons in the Sounds, it is noticed thet the temperature curves 
show a maximum change about the time when it is supposed 
that the young would attach in largest numbers, or about 
the period when they were swimming about in the water. 

It is also worthy of notice that Prof. Brooks, about this 
time, met with the maximum amount of success in his efforts 
to artificially raise the embryos. 

In consideration of the foregoing, [ am of the opinion that 
the success or failure of any spatting season is dependent upon 
the equability of the temperature, and that the higher the 
temperature during the spring months the earlier the advent 
of the spawning season, and that an increased temperature 
will also hasten the development of the spat, and of the young 
oysters after they have become attached. 

I also infer that sudden and extensive changes of density 
will likewise affect the advent, duration and success of the 
spawning, though to a less extent. 

Subsequent to the attachment of the animal, changes of the 
conditions surrounding it are not of so much importance, 
though naturally such changes will more severely affect the 
delicate organism of the young oyster than that of the older 
and more hardened adult. 

During the first six months of its existence the oyster is ex- 
posed to the greatest danger from the numerous enemies 
which surround it. The thin, deficate shells, from one-six- 
teenth of an inch to one inch in diameter, are readily bored 
by the drills or torn off by the crabs, and the immense num- 
bers of both of these leave no room to doubt their destrue- 
tive effects. The inspection of the spat collectors in the Big 
Annemessex River shows that during the early months of 
their existence about 50 per cent. of the young oysters are de- 
stroyed, and future inspections of the hurdle will, I hope, give 
the rate of decrease in other periods of time. 


Naturally, as the animal progresses, it becomes more hardy 
14 
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and better able to resist the attacks of enemies and changes 
of environment, and thus we find on the unworked beds, 
where the oysters are practically in a natural state, that the 
decrease in passing from young growth to mature oysters is 
about 30 per cent., or about one-third of a given number per- 
ish in passing from the first to the fourth year of their exist- 
ence. 

Here our information ceases, but enough has been gathered 
to indicate the proportion which nature has assigned as neces- 
sary between the young and the mature oysters. For every 
1000 of the latter there should be 1500 of the former, if the 
number of brood oysters necessary to maintain the fecundity 
of the beds is to be kept up, and though this proportion is 
based upon data which is not quite sufficient, yet, as I have 
said, it is all that has been afforded as yet, and may be ac- 
cepted within certain limits. Certainly whatever it should 
be, the number of the rising generation of the animals should 
never be less than that of the older, or there should always 
be as many young as mature on any bed. 

A greatly increased proportion of young to mature oysters 
Ww ould show either one of the two things—either the mortality 
in passing from youth to maturity was much greater than 
shown by the dredging results in the Bay, or that a very large 
number of mature oysters had been removed by other than 
natural causes. 

In considering these several beds the question of food and 
other necessary supplies has not been considered, as it is evi- 
dent that when an oyster bed is formed and exists naturally, 
all the conditions for its successful life are probably present, 
and any failure of an important supply would be followed by 
a speedy extinction of all the oysters on the bed. Such deter- 
minations of the quality and qnantity of the food, character 
of bottom and water, and other matters, are only of interest 
and desirable for the purpose of comparing one locality with 
another. Such was not the purpose of this investigation, and 
consequently the determination of those points has been but 
incidental to the work. 

Probably the fecundity of a bed is increased to a certain 
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extent by working upon it. The dredges or other implements 
used open the bed and spread it, thus giving more room for 
development, and allowing a greater amount of food to reach 
the animals. 

The mortality is great in all thickly populated tracts and 
in any closely united community, and it is evident that the 
removal of any of the brood oysters could not be effected 
without destroying the fecundity of the bed, did not this very 
removal influence the mortality among the young so as to al- 
low a larger number to come to maturity. But this removal 
of brood oysters may become so great that the most violent 
exertions of nature to supply others are unequal to the de- 
mand. 

It must also be evident that as soon as the number of brood 
oysters is thus diminished, even to the slightest extent, the 
fecundity of the bed is impaired. 

This impairment constantly increases, influencing, as it does, 
both old and young. As the number of the latter decrease, 
so will the number of the former, and as that number is again 
and again diminished, the number of young produced by them 
must constantly diminish. Thus the cause for the destruction 
of the fecundity of the bed, and the gradual extinction of the 
animals upon it, can be readily understood and as easily com- 
prehended as the fact that the fecundity and preservation of 
the productive powers of a bed depends upon the number of 
mature, spawn-bearing oysters upon it. 

It is not meant by this that none but the mature oysters 
are capable of reproduction, as such is not the case, oysters of 
even six or nine months’ growth having been observed by me 
with ripe ova and spermatozoa in them, but the main depend- 
ence must be placed upon the adults in the community, as the 
spawn of the young growth is not considerable when com- 
pared with that of the other class. 

Without a knowledge of the number of oysters on a bed 
it-is impossible to say what number should be removed, and 
as an attainment of the knowledge of the number on the bed 
is almost impossible, all that can be done is to keep the pro- 
portions between the young and the mature as nearly the 
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same as on the natural beds, and this should be the aim and 
result of all laws having the protection of the beds in view. 

Whether such a law is necessary or not for the locality sub- 
jected to the examinations of the last two summers I will not 
attempt to show. 

Referring to that portion of this report relating to the fe- 
cundity of the beds in the Sounds, it is seen that in some cases 
the ratio of young to mature oysters is greater, and, in other 
cases, less than it should be, and that in a few cases the pro- 
portion seems to be within the prescribed limits. As has been 
shown, the decreased ratios must be the result of a want of 
reproduction, while the increase may be due to the removal 
of the mature oysters. ; 

If we take the total number of the oysters examined in the 
Sounds we will have a ratio expressing the general fecundity 
of the beds, and this ratio between 70,866 mature oysters and 
36,824 young ones is 0.5. 

Assembling all the oysters counted on the beds in the Bay 
we would have as a ratio 1.5. 

Practically, none of the mature oysters had been removed 
from these beds in the Bay, while large numbers had been 
taken from those in the Sounds. The estimates of each show 
approximately how many have been taken, and if by examina- 
tion of them we find that the number of mature oysters taken 
off greatly exceeds the number of young removed, it may be 
assumed that the restoration of both classes to the beds would 
be immediately shown by a change in the proportion of young 
growth to mature oysters. 

By the estimate of 1878 we find that 184,600,°00 mature 
and 148,800,000 young would be removed. 

But as the number of young removed would be less and 
less during the season, on account of the mortality among 
them, and as we have found that mortality to be about £0 per 
cent., | consider that the removal of the young during the 
season of 1878 and 79 probably did not exceed 74,400,000. 

Therefore the total number removed was 259,000, 00, of 
which 71 per cent. were mature, spawn-bearing oysters. 

But 65 per cent. of the oysters at present on the beds are 
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mature, and the addition of the 260,000,000 removed would 
raise this percentage to 68, which would make the ratio even 
smaller. 

Hence, the addition of a large number of mature oysters 
to the total number considered in both Sounds would prove 
even more conclusively that the fecundity was greatly im- 
paired. 

The two beds of which we have the most exact and com- 
plete statistical records in this season are the Woman’s Marsh 
and the Great Rock, and, by means of the record of statis- 
tics, { estimate that the following number of oysters have 
been removed from them: 


TABLE showing number Oysters Removed from Great Rock and Woman's 
Marsh. 


REMOVED IN A YEAR. 


Total both Percentage 


NamE oF Ben. | ~ | elasses. | of Mature. 


Mature. — Young. 


| 
MERC AUOLUOC Kikrsctls ataet ets aves 10,176,000 5,640,000, 15,816,000 64. 
Woman’s.Marsh .......... 1,740,000, 768,000; 2,508,000 69 


i 


From Table Ii, Dredging Results in the Sounds, { find the 
percentage of mature oysters to the total number on the two 
beds mentioned is on the Great Rock 24 and on the Woman’s 
Marsh 36. Hence we would have on the Great Rock 44 per 
cent. of the oysters mature and full grown, and on the Wo- 
man’s Marsh 52 per cent. mature. 

We find by making a similar caleulation for Piney Island 
Bar that the percentage of mature oysters removed is 70, 
and that by the dredging results 20 per cent. were mature; 
hence, 45 per cent. represents the percentage on Piney Island 
Bar. 

The ratios on these beds would then, were the oysters re- 
moved still present, be 1.2 on the Great Rock, 0.9 on the Wo- 
man’s Marsh, and 1.2 on Piney Island Bar. 

It will be seen by the above that there has been an exhaus- 
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tive fishing of many of the beds in the Sounds during the 
last four or five years—that is, exhaustive of mature brood 
oysters—and that consequently the large ratios of young to 
mature oysters is not the result of a large attachment of 
young, but rather of the removal of the older oysters, and, 
hence, the change from a large ratio to a very small one, or 
vice versa, may be regarded as a safe indication of the dete- 
rioration of the bed, for, as explained in the previous part 
of this report, the ratio will remain abnormally large until 
the young growth reach maturity, when it will become abnor- 
mally small, and will so remain for a few years, when it will 
again become: very large, and this process will continue for 
some time, until the beds are practically unfit for dredging, 
as is the case in Pocomoke Sovfnd. 

Thus we see that not even the ratios alone are sure indica- 
tions of the increase or decrease in the number of oysters, but 
that they must be considered together with other facts before 
we can arrive at just conclusions. 

By reference to the closing paragraphs of that part of the 
report relating to the fecundity of the beds, it is noticed that 
the amount of debris increases on the southern Tangier beds, 
and that on most of the beds of the Sounds it is much greater 
than it was in the Bay. 

An increase of this percentage, as already pointed out, is 
an indication of the deterioration of the beds, and is due to 
the destructive effects of the dredging, which not only re- 
moves many oysters, but so disturbs many others that their 
destruction is an almost assured fact. 

To a certain extent this cannot be helped, and is a neces- 
sary incident of the fishery, but overworking the beds in- 
creases this evil as well as others, as is evident by the percent- 
age on many of the Pocomoke beds. 

Referring to the table showing the number of oysters re- 
moved in 1878, and also comparing it with the table of pro- 
portions to the square yard, the following may be noticed: 

Ist. In the upper part of Tangier Sound the proportions 
to the square yard are very large, which is probably due to 
the shoalness of the water and the soft bottom, which allawed 
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a larger number of oysters to be taken. In addition, the ma- 
ture oysters are smaller than on the southern beds, &s shown 
in the Table I, Dredging Results, thus a greater number 
would be taken in the dredge and the proportion increased. 

2d. Though the proportions are very large, yet there is a 
serious decrease from that established in 1878. 

By reference to the “ Table showing number of oysters re- 
moved,” I find that the largest numWer of oysters were re- 
moved from this section in both seasons, and supposing the 
number of dredging vessels to have been constant, instead of 
diminishing, one-half the number of oysters removed in 1879 
would be greater by fourteen millions than the number re- 
moved in 1878, or that the fishing is proportionally increas- 
ing. 

As this fishing is confined principally to the mature oysters, 
it can be readily understood why the proportion of these oys- 
ters to the square yard should be much decreased. 

In the second section we find the proportions to be nearly 
the same as those outside, and that there is a gain in the rivers 
where there is the minimum amount of dredging, and on two 
beds which were worked very little in 1878-9, on account of 
the young growth which had attached to them. 

The proportional increase of dredging, as shown by the 
numbers removed in each season, supposing the number of 
dredging vessels to have been the same, would be on this see 
tion eleven millions, and these were taken from the western 
beds and Piney Island Bar principally, and on these beds 
there is a diminished proportion. : 

Again, we find by reference to the tables that on the south- 
ern beds in Tangier Sound the proportion to the square yard 
is much smaller than that on the beds in the Bay, and this is 
due to probably two causes—the condition of the bed or the 
depth of the water, hardness of bottom and size of the oys- 
ters, and to the removal of too large a number of mature oys- 
ters. 

As I have pointed out a proportion on a worked bed which 
falls much below that on an unworked one, must, other things 
being equal, be accepted as an indication of a decrease in the 
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productivity of the bed. That much is assumed, but on this 
section there appears to be an increase in the number of oys- 
ters, and that increase must be accounted for in some way. 

The table showing the number of oysters removed proves 
that the number taken from this section to be a constantly 
decreasing one, for in 1878 there were taken by twice as many 
vessels four times as many oysters as were removed in 1879. 

This may be due te two causes, and probably is due, to 
some extent, to both. The productivity of the beds may be 
impaired, or the fishery may be less earnest and exhaustive 
than in the past. We ean only account for the inereased pro- 
portions by assuming the latter to be the case, the beds hay- 
ing probably enforced a resting period by the material failure 
of the oysters. 

The proportions and yield in Pocomoke Sound need no 
comment. Not only are the proportions below the standard 
and decreasing, but the yield is also decreasing, as it naturally 
would under such circumstances. 

Naturally, as soon as any bed eeases to give an adequate 
return for the labor expended upon it, the dredging vessels 
will seek other and more profitable fields for exertion, and the 
desertion of any bed may be accepted as an indication of its 
decreased produetive power, and, as has been mentioned un- 
der the head of Statistical Information, dredging vessels have, 
to a great extent, left the Sounds for the waters of the Bay 
and Potomac River. 

Considering the abnormal ratios between the mature and 
young oysters; the increased percentage of debris on the 
beds; the smallness of the proportions to the square yard, and 
the decrease of those proportions on most of the beds, together 
with the large number of oysters, young and old, annually 
removed, I am of the opinion that though the fecundity of 
the beds in Tangier Sound is not yet destroyed, it is very 
much impaired, and that not only are the beds rapidly and 
surely deteriorating from the excessive fishery, but that their 
total failure, like unto that in Pocomoke Sound, is but a ques- 
tion of time. 

So far as it is possible to make any more exact prediction 
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than the above, I am of the opinion that the fishery still con- 
tinuing this failure will occur soonest on the beds at the en- 
trances of the Sound on those in Sections 1 and 3, and of the 
two the failure of the lower beds is most likely to first occur» 
and of all the beds, the Woman’s Marsh will be the first to 
give out. ; 

As stated at the beginning of this report, the beds may be 
protected either directly or indirectly by either enlarging the 
areas for the dredgers, ensuring by artificial means the ma- 
turity of a larger proportion of the spat, or directly by lim- 
iting and restricting the fishery. 

I alluded in my previous report to the manner in which 
this protection was afiorded abroad, and suggested a manner 
- for affording it at home, and the necessity for the adoption of 
some such measures scems so urgent that I earnestly hope they 
will shortly be undertaken. 

The extension of the dredging ground can be easily attained 
by depositing the shells from the shell heaps about the pack- 
ing houses on the bottoms contiguous to the natural beds, but 
such deposit should always be inade in the direction of the 
ebb and flow of the tide, in order that the drifting spat may 
be carried over the newly exposed cultch. The bottom is of 
minor importance so long as it is of sufficient consistency to 
prevent the oysters from sinking into the mud. A sticky 
clay bottom is preferable, though the beds may be extended 
over sand shoals. 

In searching for new beds they will probably be found 
about the mouths of estuaries and rivers and where there are 
sudden changes of bottom in the Chesapeake, depths of from 
two to four fathoms will be most likely to reward a search, 
and, where there are large beds in the creeks and rivers, it is 
likely that there has been a natural expansion through their 
mouths, and beds will probably be found off of them.: 

The search must be carefully conducted, or the beds which 
appear to be long, narrow ridges, will be missed, and the dredge 
should be dragged across the tide, as the beds usually extend 
in the direction of the current. A sudden change of depth 
of two or three feet, and from soft to hard bottom when on 
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an oyster ground, is an unfailing sign of the presence of a 
patch or bed. 

Considering the suecess which has attended the investiga- 
tion of Prof. Brooks, and the new light which it has thrown 
upon the embryological life of the oyster, I think that perhaps 
the most efficacious means of maintaining the productive 
power of the beds would be in bringing, if such be possible, 
the artificial impregnation of the eggs and subsequent care of 
the young to such a state of perfection as would be of prac 
tical utility. 

Prof. Brooks is, of course, the best person to devise the 
method of successfully continuing his experiment, and I hope 
that he may be able to do so, and that they will meet with 
complete success, and, as pertinent to his work, which is mainly 
conducted by means of aquaria, I would suggest that the study 
of the efiect of changes of temperature, so far as they affect 
the embryo, can be best’and most easily done while engaged 
upon the attempt to artificially raise them. In order to arrive 
at certain conclusions, with regard to the effect of changes of 
density or of temperature, the investigation, if conducted on 
the natural beds, must be extended over many seasons in order 
to insure by a coincidence of temperatures or densities and 
results the elimination of other affecting conditions. 

The study of the temperature seems so important that any 
suggestion with regard to it is of value and should claim at- 
tention. 

I would also recommend that some person inspect. and count 
at intervals the oysters on the spat collector in the Big Anne- 
messex River. It is securely moored and buoyed with a spar 
buoy, and probably will remain in place. 

With regard to the protection of the beds in the Sounds, I 
can only renew my previous recommendations of the previous 
year. 

The deterioration of any bed will be evident by abnormal 
rates of young growth to mature oysters, by a small and de- 
creasing proportion to the square yard, by large and increas- 
ing percentage of broken shells and other debris, and by the 
appearance of the oysters, as has been described. 
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When all these indications are present, if the dredging is 
not totally prohibited, it should at least be so limited as to insure 
the proportion of young growth remaining at least one-third 
greater, and great changes from this proportion are to be 
avoided and guarded against. 
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PUBLIC GENERAL LAWS. 


Chapter 364 of Laws of 1870 as amended by Chap- 
ter 157 Laws of 1872, which repealed Chapter 406 
Laws of 1868 and Chapter 184 Laws of 1867, 
which repealed. Article 71 Code of Public Gen- 
eral Laws as amended by Chapter 333 Laws of 
1864, and Chapter 181 of the Laws of 1865 are 
repealed by Chapter 181 Laws of 1874. Sections 


3 and 5 of Chapter 181, Laws of 1874, are re-. 


pealed and re-enacted by Chapter 380 Laws of 
1870. 


Laws of 1874, Chapter 181. 


Srcrion 1. Be tt enacted, That no steamer shall 
be used in catching oysters in this State, and no 
other boat shall be used in catching oysters with 
scoop, dredge or similar instrument, without first 
having been licensed as hereinafter provided. 

Src. 2. Be it enacted, That the Comptroller of the 
Treasury shall, upon application of any person who 
has been a resident of this State for twelve con- 
secutive months next preceding such application, and 
to no other person, issue a license to such resident to 
employ such boat in catching oysters with scoop, 
dredge or similiar instrument, within the waters of 
the Chesapeake Bay, and in Eastern Bay, outside of 
a line drawn from the southwest corner of second 
Kent Point to Wade’s Point; provided, that nothing 
herein contained shall authorize the catching of 
oysters with scoop, dredge or similiar instrument, on 
any oyster bar within one and a half miles of Talley’s 
Point, Sandy Point, Hackett’s Point, Thomas’ Point, 
Holland Island Bar, Three Sisters, Swan Point Bar, 
Poplar Island, one-quarter of a mile west of, and be- 
tween the island and the main land, nor within half 
mile of Plum Point, and to buy and sell oysters in 
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this State; which license shall hold: good for one 
year, but shall only authorize the catching of oysters 
between the first of October and the first of May; 
but it shall be lawful for the owner of any such boat 
licensed, whenever said owner shall sell and convey 
by bill of sale, for a bona-jide consideration, said boat 
unto any person who has been a resident of the State 
of Maryland for at least one year, to tranfer the said 
license to said vendee with said boat; which license, 
when transferred, shall entitle said vendee with said 
boat to the same privileges for catching oysters in 
the waters of this State that the original vendor or 
assignor had before said assignment; provided the 
said vendee and assignee shall appear before the 
Comptroller of the Treasury and make oath before 
him to all the facts, matters, things and prerequisites 
required of said original vendor or assignor before 
‘taking out such license, upon which said license said 
Comptroller shall certify the fact of said vendee or 
assignee having taken said oath, and for which said 
assignee or vendee shall pay the sum of five dollars, 
to be paid to the State of Maryland. 


Laws of 1876, Chapter 380. 


“Src. 3. And be it enacted, That the owner of 
such boat shall make oath before the Comptroller or 
his clerk, or before the Clerk of the Cireuit Court 
of the county in which he shall reside, or if he re- 
sides in the City of Baltimore, before the Clerk of 
the Court of Common Pleas in said city, that he is 
the bona jide owner of such boat to be described in 
the license; that he has been a resident of the State 
for the time beforementioned; that there is no lien 
on said boat held by a non-resident; that the said 
boat is not held with an intention to violate the pro- 
vions of this article, such applicant shall’ produce 
betore the Comptroller or the said clerk at the time 
of such application Custom-House enrollment or 
license of such boat, and if such boat is under Ous- 
tom-House tonnage, the owner shall swear as to her 
tonnage, the master of such boat shall make oath 
before the Comptroller or clerk aforesaid, that he 
has been a resident of the State of Maryland for 
twelve months next preceding the time of taking 
such oath, and in all cases where such oath shall be 
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administered by the Clerk of the Cireuit Court, or 
the Clerk of the Court of Common Pleas as afore- 
said, such clerk so administering such oath shall 
certify the same fully in accordance with the provi- 
sions of this article, under seal to the Comptroller, 
and shall deliver such certificate to the owner or 
master so applying, for which certificate the said 
clerk shall be entitled to receive a fee of fifty cents 
in each case. 


Laws of 1874, Chapter 181. 
grant- 


Src. 4. And be it enacted, That before g 
ing such license, the Comptroller shall receive for it, 
from the applicant, at the rate of three dollars per 
ton for every ton the boat may measure; the license 
shall be exhibited whenever called for by any officer 
of the State of Maryland. 


Laws of 1876, Chapter 380. 


Sec. 5. And be it enacted, That any person 
who shall violate any of the provisions of the pre- 
ceding sections shall be deemed guilty of a misde- 
meanor, and on conviction thereof, in any court in 
this State having criminal jurisdiction, shall be sen- 
tenced to the jail of the county where the case is 
tried for a term not exceeding six months, or a fine 
not exceeding two hundred dollars, or both in the 
discretion of the court; provided, however, that 
nothing in this or the preceding sections shall be 
construed to apply to the sailors or crew on a vessel 
licensed as aforesaid; provided further, that if the 
captain or commander of the boat shall not be on 
board at the time of violating the law, the person 
having charge of the boat shall be held to answer 
the charge; and provided further, that nothing in 
this section shall be construed to apply to cases now 
pending for the violation of the Oyster Laws. 


Laws of 1874, Chapter 181. 


Src. 6. And be it enacted, That upon informa- 
tion given on oath to any judge or justice of the 
peace of any violation of any of the provisions of 
this article, he shall issue his warrant for the arrest 
of the offender or offenders, which warrant shall be 

15 
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directed to the sheriff or any constable of the 
county wherein the said warrant is issued, or to 
any Commander or Deputy Commander of the 
State Fishery Force. 

Src. 7. And be it enacted, That any person who 
shall resist any officer authorized under this act to 
make arrests, shall be deemed guilty of a misde- 
meanor, and upon indictment and conviction thereof 
in any court having jurisdiction shall be imprisoned 
in the jail of the county where the case is tried, or 
in the penitentiary, not more than two years, or fined 
not less than fifty nor more than five hundred dol 
lars, in the discretion of the court; the parties tried 
and acquitted under this article shall have the cost 
of such trial paid by the Comptroller of the State 
out of the fund created by this article. 

Src. 8. And be it enacted, That it shall be the 
duty of the sheriff, constable or officers of the State 
Fishery Force, to arrest any person found, violating 
the provisions of this article and bring the offender 
before a judge of the court having criminal juris- 
diction, or a justice of the peace most convenient or 
accessible, to be dealt with as herein provided. 

Src. 9. And be it enacted, That the judge or jus- 
tice of the peace before whom any person may be 
brought, charged under oath with violating any of 
the provisions of this article, shall cause the party to 
enter into recognizance with two sureties, approved 
by said judge or justice of the peace, in a sum not 
less than five hundred dollars, for his or their ap- 
pearance at the first term of the Circuit Court there- 
after, and in default thereof may commit the said 
party to jail. 

Src. 10. And be it enacted, That the fines accru- 
ing under this article shal] be paid by the sheriff, con- 
stable or officer of the State Fishery Force collecting 
the same, within ten days, to the clerk of the county 
or city where such fine may accrue, and such clerk 
shall account for the same to the Comptroller of the 
Treasury in his next quarterly return. 

Src. 11. And be it enacted, That any boat, owned 
wholly or in part by any non-resident, used in catch- 
ing oysters in this State with scoop, dredge or sim- 
ilar instrument, shall be condemned by order of 
any Judge of the Cireuit Court nearest the place of 
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her capture, or, if captured in Baltimore, by order 
of the Judge of the City Court, and shall be sold 
by the sheriff of the county where condemned to 
the highest bidder for cash, after twenty days’ notice 
of the time and place of sale, such notice to be pub- 
lished at least three times in a newspaper having 
the largest circulation printed in Baltimore city, or 
in the county where condemned; one-fourth of the 
proceeds of such sale shall be paid to the party making 
the capture, except the officers of the fishery force, 
and the balance shall be paid into the Treasury of 
the State. 

Sec. 12. And be it enacted, That any person who 
shall, without authority from the owner, catch oys- 
ters planted or bedded, shall be deemed guilty of a 
felony, and on conviction in the Circuit Court of the 
county wherein the oysters were bedded shall be 
sentenced to the penitentiary for a term not exceed- 
ing three years. 

Src. 13. And be tt enacted, That it shall be un- 
lawful for any person to catch oysters, except for 
private use, or for the purpose of replanting or bed- 
ding in the waters of this State, or for sale to the 
citizens of the county wherein they are caught, or 
the county next adjoining, between the first day of 
May and the first day of September in each and 
every year. Any person violating this section shall 
be deemed guilty of a misdemeanor, and fined by a 
justice of the peace of the county wherein the of- 
fence was committed, not exceeding fifty dollars. 

Src. 14. And he it enacted, That it shall be unlaw- 
ful for any person to catch oysters on Sunday or at 
night, and any person violating this section shall 
be fined a sum not less than fifty nor more than 
five hundred dollars, by the judge or justice of the 
peace trying the case. 

Src. 15. And he it enacted, That the Comptroller 
of the Treasury shall have painted, in black figures 
on white canvas, two sets of numbers, corresponding 
to the license, to catch oysters with scoop, dredge or 
similar instrument; each figure shall be twenty- 
two inches in length, and of proportionate width, 
and the figures at least six inches apart; and he 
shall give to each person taking out such license two 
numbers thereof, one of which shall be firmly sewed 
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upon the starboard side and in the middle of that 
part of the main sail which is above the close reef, 
and the other number on the port side and in the 
middle part of the jib which is above the bonnet 
and reef; these numbers shall be placed in an up- 
right position and worn at all times during the 
dredging season, and shall not be concealed or de- 
faced, and no other number shall be exposed to view 
or used than that which is furnished by the Comp- 
troller. Any captain who shall violate the provisions 
in this section shall be deemed guilty of a misde- 
meanor, and upon conviction in any Circuit Court 
of this State shall be fined not less than fifty nor 
more than one hundred dollars, or imprisonment in 
the jail of the county where the case is tried not 
more than six months, in the discretion of the court ; 
provided the court or jury trying the same shall be 
convinced that the provisions of this section have 
been intentionally violated. 


Src. 17. And be it enacted, That any resident of 
this State desiring to use any canoe or other boat 
in catching or taking oysters, for sale, with rakes or 
tongs, in any of the waters of this State, shall first 
obtain, by application to the clerk of the Cireuit 
Court for the county wherein he may reside, a li- 
cense therefor, and such license shall have effect 
from the first day of June in the year in which it 
may have been obtained, to the first day of June 
next succeeding; provided that such license shall 
not authorize the use of said canoe or boat, in taking 
or catching oysters in any creek, cove, river, inlet, 
bay or sound within the limits of any county other 
than that wherein the license shall bave been granted, 
and that the boundaries of counties bordering on 
navigable waters shall be strictly construed, so as not 
to permit the residents of either county to take or 
catch oysters beyond the middle of the dividing 
channel; provided that nothing in this section shall 
be so construed as to prevent the citizens of Calvert 
and St. Mary’s counties from using the waters of the 
Patuxent River in common, or the citizens of Queen 
Anne and Kent from using the waters of the’Chester 
River in common, or the citizens of Dorchester and 
Wicomico from using the waters of the Nanticoke 
in common, or the citizens of Queen Anne and Tal- 
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bot from using the waters of Wye River and the 
mouth thereof in common. 


Src. 18. And be tt enacted, That each and every 
license to take or catch oysters for sale with rakes 
or tongs shall state the name and residence of the 
person to whom the same is to be granted, the num- 
ber, together with the length, to be obtained by top or 
over-all measurement of the canoe or boat licensed, 
the county in which the same is to be used, and the 
period at which said license will expire; and every 
applicant for such license shall pay to the clerk of 
the court where such license may be granted, and 
before the issuing and deliv ery of the same, accord- 
ing to the following rates, viz: for any boat meas- 
uring in length tw enty feet or less, the sum of two 
dollars ; measuring from twenty to twenty-five feet, 
the sum of three “dollars ; measuring from twenty- 
five to thirty feet, the sum of four dollars; and all 
over thirty feet, including sloops under Custom- 
House tonnage, the sum of five dollars each; and 
all oysters taken with rakes or tongs shall be culled 
upon the natural beds where they are taken; the 
amount received from tonging license to be paid by 
the clerk to the school commissioners for the public 
schools of the respective counties where such license 
is issued; provided the sum received from white 
tongers shall go to white schools, and the sum from 
colored tongers to the colored schools. 


Src. 19. And be it enacted, That every applicant 
for license to use any canoe or other boat in taking 


or catching oysters with rakes or tongs shall be re- 


quired to make oath or affirmation before the clerk 
authorized to issue the same, or some justice of the 
peace, on whose certificate of the taking of such 
oath or affirmation the clerk shall issue said license 
that the facts set forth in said license are strictly 
true; that he has been a bona fide resident of the 
county for the twelve months next preceding his 
application for said license that he desires and in- 
tends to use said canoe or boat only in the county 
in which he resides; that he will not allow the same 
to be used for taking oysters by non-residents of the 
county, and that he will comply with and obey all 
the laws of this State regulating the taking or catch- 
ing of oysters; and every person to whom such li- 
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cense shall have been granted shall paint the num- 
ber of his canoe or boat on the outside thereof, near 
the gunwale, in black figures, and not less than three 
inches in length and of proportionate width, in a 
white ground; and no number other than that in 
the said license shall be exposed to view on said ¢a- 
noe or boat; and any person failing to comply with 
this provision before using said boat or canoe for the 
purpose aforesaid shall, on conviction thereof be- 
fore a justice of the peace, be fined not less than five 
dollars nor more than ten; and any person who may 
refuse to pay said fine shall be committed to the 
county jail for the period of thirty days or until said 
fine be paid. 

Src. 20. And be it enacted, That the Comptroller 
of the Treasury shall cause to be printed and deliy- 
ered to the clerks of the Circuit Courts of the sev- 
eral counties, the requisite number of such biank li- 
censes, and take receipts for the same as for other 
licenses furnished; and the said clerks shall, on the 
first Monday of March and December in each year, 
return to the Comptroller a list and account of such 
licenses issued by them; and no licenses to take or 
catch oysters with rakes or tongs shall be issued to 
any boat or vessel which is licensed to take or catch 
oysters with scoop, drag, dredge or any similar in- 
strument. 

Src. 21. And be at enacted, That if any person 
shall use any canoe or boat not licensed as required 
by the preceding sections of this article in taking 
or catching oysters with rakes or tongs except for 
private use, he shall, upon conviction thereof before 
a justice of the peace for the county wherein the 
offence has been committed, be fined not less than 
twenty nor more than one hundred dollars, and in 
case of a refusal to pay said fine said party shall be 
committed to the county jail for six months or until 
said fine be paid. 

Src. 22. And be it enacted, That all moneys arising 
from the sale of licenses or from fines, penalties and 
forfeitures imposed under this article shall, upon 
warrant of the Comptroller, be paid into the Treas- 
ury and placed to the credit of the oyster fund; and 
the Comptroller is hereby required to state in his 
annual report particularly the receipts and expendi- 
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tures on account of said fund, and the balance stand- 
ing to the credit of the State at the time of making 
such report. 


Sec. 23. And be tt enacted, That the owner or 
owners of any land bordering on any of the navi- 
gable waters of this State, the lines of which extend 
into and are covered by said waters, shall have the 
exclusive privilege of using the same for protecting, 
sowing, bedding or depositing oysters or other shell- 
fish within the lines of their own land; and any 
owner or owners of land lying and bordering upon 
any of the waters of this State shall have power 
to locate and appropriate in any of the waters adjoin- 
ing his, her or their lands, five acres, for the purpose 
of protecting, preserving, depositing, ‘bedding or sow- 
ing oysters or other shell-fish ; and that any other 
citizen of the State shall have power to locate and 
appropriate five acres in any waters in said State 
not located or appropriated; provided thirty days’ 
notice in writing shall be given the owner or 
owners, occupant or occupants of land bordering on 
said water proposed to be located, that the owner 
or owner, occupant or occupants may have priority 
of claim; and if they shall fail to locate or appro- 
priate the water mentioned in said notice within 
thirty days after receiving the same, then it shall be 
open and free to any one under the provisions of 
this section ; provided, also, that the said location or 
appropriation shall be described by stakes, bushes 
or other proper and visible marks, metes and bounds, 
which description shall be reduced to writing under 
the oath of some competent surveyor and recorded 
at the expense of the party locating or appropriat- 

ing the same, in the oftice of the Clerk of the Cir- 
cuit Court in the county wherein such lands may be 
located ; and provided, also, that such location and 
appropriation shall not injure, obstruct or impede 
the free navigation of such waters; and provided 
that no natural bar or bed of oysters shall be so 
located or appropriated, and that six months’ peace- 
able possession of all locations of oyster grounds, 
under the laws of this State, shall constitute a good 
and sufficient title thereto; but should any one with- 
in the six months hereinbefore provided be charged 
with locating or appropriating any natural bed or 
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bar hereinbefore prohibited, the question may be at 
once submitted by any person interested to the Judge 
of the Circuit Court in the county where such ques- 
tion shall arise, who, after having given notice to. 
the parties interested, proceed to hear the testimony 
and decide the case; and if decision be in favor 
of the party locating said five acres, said decision 
shall be recorded with the original record of said 
five acres, and shall in all cases be conclusive evi- 
dence of title thereto. 

Src. 24. And be it enacted, That if any creek,. 
cove or inlet, not exceeding one hundred yards at low 
water in breadth at its mouth make into the lands, 
or that if any creek, cove or inlet of greater width 
than one hundred yards at low water mark make 
into the lands, the owner or owners, or other lawful 
occupant or occupants, shall have the exclusive right 
to use such creek, cove or inlet, when the mouth of 
said creek, cove or inlet is one hundred yards or less 
in width, and when the said creek, cove or inlet is 
more than one hundred yards in width at its mouth 
at low water, the said owner or owners, or other 
lawful occupant or occupants, shall have exclusive 
right to use such creek, cove or inlet, so soon as said 
creek, cove or inlet, in making into said land or 
lands, shall become one hundred yards in width at 
low water, for preserving, depositing, bedding or 
sowing oysters, or other shell-fish, although such 
cove, creek or inlet may not be included in the lines 
of any patent. 


Src. 25. And be it enacted, That the sum of 
twenty thousand dollars is hereby appropriated from 
the oyster fund of this State to purchase or build six 
suitable sail vessels, and arm and equip the same for 
the service hereinafter specified, which, together with 
other vessels now in the service of the State, shall 
be styled “State Fishery Force,” and the Goy- 
ernor, Treasurer, Comptroller, Commissioner of the 
Land Office, and the Clerk of the Court of Appeals,. 
shall constitute a Board, to be styled the Commis- 
sioners of the State Fishery Force; and they are 
directed to purchase, arm and equip said vessels; 
provided, that the Board aforesaid shall, under no 
circumstances, exceed the above appropriation; and 
the Treasurer of the State, upon the requisition of 
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said commissioners and the warrant of the Comp- 
troller, is hereby directed to pay the sum or sums 
necessary, not exceeding this and any other appro- 
priation hereinafter mentioned, for the purposes 
herein specified. 

Src. 26. And be it enacted, That said commission- 
ers are empowered and directed to purchase for each 
of the guard boats belonging to said force one 
suitable cannon and such other arms and ammu- 
nition as may be necessary to make them efficient. 

Src. 27. And be it enacted, That for the more 
efficient working of said Fishery Force, the waters 
of the State shall be divided into six districts, of 
which the waters of Somerset county shall constitute 
the first district; the waters of Wicomico and Dor- 
chester counties the second; the waters of Talbot 
county the third; the waters of Kent and Queen 
Anne’s counties the fourth; the waters of Anne 
Arundel county the fifth; the waters of Calvert, 
Charles and St. Mary’s counties the sixth; each of 
which said districts shall be guarded by one sailing 
vessel, except the second and sixth districts, which 
shall be guarded by two sailing vessels, the vessel to 
be designated by the Commissioners of said Fishery 
Force, and shall be under the general supervision of 
the commander of said force. 

Src. 28. And be it enacted, That the Board of 
Commissioners of the State Fishery Force shall have 
power to appoint a suitable person to command said 
force, to appoint the Deputy Commanders for their 
respective districts from persons of the counties 
whose waters comprise the different districts, who 
shall be commissioned by the Governor, and the said 
Commander and Deputy Commanders shall have 
power to appoint their subordinates and select their 
crews; and the term of office of said Commander 
and Deputy Commanders shall be for two years, 
unless sooner removed for incompetency or neglect 
of duty; and if any of said officers shall fail in the 
discharge of his duty, by reason of collusion with 
parties interested in violating any of the provisions 
of this act, he shall be guilty of a misdemeanor, and 
on indictment and conviction in a court of law 
shall be fined or imprisoned at the discretion of the 
court. 
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Src. 29. And be it enacted, That the Board of 
Commissioners of the State Fishery Force shall have 
the power to remove any officer of said force for ne- 
glect of duty or incompetency ; and any officer com- 
manding in said force shall have the power to remove 
any subordinate under his command and appoint a 
person to fill the vacancy whenever the interest of 
said service may, in his judgment, require him to 
do so. 

Src. 30. And be it enacted, That the said Board of 
Commissioners shall have power to keep the steamer 
and said vessels in good order; and the Treasurer 
of the State, upon requisition of said Commissioners 
and the warrant of the Comptroller, is hereby di- 
rected to pay the sum or sums necessary to carry out 
the provisions of this section. 


Src. 31. And be it enacted, That the Commanding 
Officer, who shall have charge of the steamer, may 
be selected from the State at large, but that the 
Deputy Commanders shall be selected from the dis- 


tricts in which they are to serve. 


Suc. 32. And be it enacted, That the Commanding 
Officer be, and he is hereby required, to keep his 
vessel constantly on duty when circumstances will 
permit, and that every locality where a violation of 
the law is likely to occur shall be visited as often as 
the duties of the force and condition of the vessel 
will allow, and that every three months a report 
shall be made to the Commissioners of the Fishery 
Force of all official action taken under the law, and 
of all moneys received for license issued to parties 
engaged in carrying oysters taken in this State, 
which, on warrant of the Comptroller, shall be paid 
into the Treasury. 

Src. 33. And be tt enacted, That it shall be the 
duty of the Deputy Commanders to confine them- 
selves ordinarily to their several districts, but it shall 
be competent for them to enforce any of the pro- 
visions of this act in any waters adjacent to their 
districts when a violation of the same shall come to 
their knowledge; and that they shall report quar- 
terly to the Comptroller the amount of moneys re- 
ceived for licenses issued to persons engaged in car- 
rying oysters taken in this State, and on receiving 
his warrant shall pay the same into the Treasury. 
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Sno. 34. And be it enacted, That the Commanding 
Officer and Deputy Commander of said force shall, 
before entering upon the discharge of their duties, 
take, before one of the Judges of the Circuit Court, 
the oath prescribed by the Constitution, and shall 
enter into bond to the State of Maryland in the sum 
of three thousand dollars, to be approved by said 
judges, for the faithful performance of their duties 
as prescribed in this act. 

Sro. 35. And be it enacted, That the salary of the 
commanding officer in charge of steamer shall be 
two thousand five hundred dollars per annum, and 
he shall have power to appoint one officer at twelve 
hundred dollars per annum, one engineer at twelve 
hundred dollars per annum, and one officer at nine 
hundred dollars per annum, three seamen at thirty 
dollars per month, two seamen at twenty-five dollars 
per month, one fireman at thirty-five dollars per 
month, one fireman at thirty dollars per month, 
one fireman at twenty-five dollars per month, one 
steward at twenty-five dollars per month, one cook 
at twenty-five dollars per month; and each Deputy 
Commander shall receive a salary of twelve hundred 
dollars per annum, and shall have power to appoint 
one officer at a salary of eight hundred dollars per 
annum, and three seamen at a salary of forty dollars 
per month, each to be selected from the district in 
which they are to serve. 

Sec. 36. And be it enacted, That the officers and 
erew of the steamer aforesaid shall each receive one 
ration per day of the quality and quantity such as 
is allowed by law to the officers and crew of the Rev- 
enue Marineof the United States, but norations shall 
- be allowed to officers or crews of the sailing vessels. 

Src. 37. And be it enacted, That the officers and 
crew aforesaid shall be paid monthly by the Treas- 
urer, upon warrant of the Comptroller, and the cer- 
tificate of commanding officers that their duties have 
been performed as required by law; and the Board 
of Commissioners of the State Fishery Force shall 
have power to appoint some suitable person to per- 
form the duty of clerk to said commissioners and 
allow such compensation to said clerk as in their 
judgment may be proper; provided the amount so 
paid does not exceed five hundred dollars per annum. 
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Src. 38. And be it enacted, That nothing con- 
tained in this act shall affect any suits, actions, pre- 
sentments or indictments now pending before any 
tribunal in this State which have been instituted 
under the provisions of the article hereby repealed. 

Src. 39. And be it enacted, That nothing in this 
act shall be construed so as to apply to Worcester 
county. 

Src. 40. And be it enacted, That nothing in this 
act Shall a construed to prohibit vessels from seek- 
ing harbors in any waters of this State. 


Laws of 1878, Chapter 471. 


Srotion 1. Be it enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person or persons to take or catch oysters for any 
purpose, In any manner, or with any instrument 
whatever, in the waters of the Patuxent river with- 
in the boundaries of Calvert county, between Point 
Patience and Sheridan’s Point, in Calvert county, 
and between Town Point and Long Point, in Saint 
Mary’s county, from the first day of May to the first 
day of October in each year after the passage of this 
act; provided, however, that this act shall not be 
construed to prohibit the citizens of Calvert county 
or Saint Mary’s county from taking from the waters 
thereof oysters for private use, or for the purpose 
of replanting or bedding in the waters of said coun- 
ties, or for sale to the citizens of the county wherein 
they are caught. 

Sro. 2. And be it enacted, That upon information 
given upon oath to any justice of the peace in and 
for the counties aforesaid of any violation of the 
provisions of this act, the said justice of the peace ~ 
shall issue his warrant for the arrest of the offen- 
der or offenders, and the seizure of the canoe or 
boat in his or their possession, or used in the com- 
mission of the offence, together with the tackle, 
instruments and all thinge on board at the time of 
the commission of the offence, which warrant shall 
be directed to the sheriff or any constable of the 
county, and shall be returnable in five days from 
the issuing thereof. 

Src. 3. And be tt enacted, That the justice of the 
peace before whom such warrant is returnable shall, 
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upon the return thereof, docket a case in the name 
of the State against the person or persons arrested 
and the property seized by virtue of said warrant ; 
and if upon trial the said person or persons are 
guilty of violating the first section of this act, he 
shall render judgment, either imposing a fine upon 
each person so guilty of not less than twenty-five 
dollars or more than one hundred dollars, or con- 
demning the canoe or boat in possession of the of- 
fender or offenders, or used in the commission of 
the offence, together with all the tackle, instru- 
ments and all things on board at the time of the 
commission of the offence, or used or employed in 
the commission thereof, to be sold at public auction 
for cash by the sheriff or constable seizing the same, 
after ten days’ notice given publicly of the time, 
place, manner and terms of sale, set up at the court 
house door of said county; the proceeds of said 
sale, after paying the costs of proceedings had, shall 
go one-fourth to the sheriff or constable, one-fourth 
to the informer, and the remaining half to the 
County Commissioners for public road purposes. 

Sno. 4. And be it enacted, That any party or par- 
ties against whom a justice of the peace shall have 
rendered judgment under the provisions of this act 
may, at any time within ten days from the rendi- 
tion thereof, appeal from such judgment to the Cir- 
cuit Court of Calvert county or Saint Mary’s county ; 
but no execution or sale shall be stayed unless the 
party appealing shall give bond to the State of 
Maryland in double the amount of the fine im- 
posed or value of the property condemned, with 
surety to be approved by said justice, and with con- 
dition to prosecute such appeal with effect, and to 
pay the parties entitled to the same the value of the 
property condemned or amount of fine imposed, 
and all costs in case such judgment shall be affirmed ; 
and in all cases of appeal each party shall be en- 
titled to trial by jury. 


CRAIGHILL CHANNEL. 
Laws of 1870, Chapter 405. 


Srorion 1. Be it enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
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person or persons to rake, drag or dredge for oys- 
ters within five hundred yards of either edge of 
the new channel at the mouth of Patapsco river, 
known as the “Craighill Channel,” extending from 
the Seven Foot Knoll to the mouth of Magothy 
river. r 
Src. 2. And be it enacted, That any person or 
persons violating the first section of this act shall 
forfeit his boat or vessel, and it shall be lawful for 
any justice of the peace of the county or city in 
which such person or persons shall be arrested, to 
try such person or persons, and on conviction to 
condemn said boat or vessel and sell the same on 
five days’ notice, and fine the said offender or offen 
ders a sum not less than five nor more than twenty- 
five dollars for each and every offence, and the said 
justice of the peace shall pay over one-half of said 
fines and forfeitures to the informer, and the other 
half to the School Board of said county or city. 
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BA LTIM ORE) GOLLY. 


Section 494 of Article 4 of the Code of Public Lo- 
cal Laws is amended by Chapter 368 of Laws 
of 1864. 


Laws of 1864, Chapter 368. 


Srctiow 1. All oysters carried to the city of Bal- 
timore for sale shall be sold by the sealed half bushel, 
or sealed bushel and half measure, and each and 
every person offending against the provisions of this 
section shall be subject to a fine of fifty dollars for 
each and every offence, to be recovered before a 
justice of the peace of the city of Baltimore, by ac- 
tion of debt in the name of the State of Maryland, 
one-half to the informer and the other half to the 
use of the State. 


Chapter 193 of Laws of 1872 is repealed and re- 
enacted by Chapter 221 of Laws of 1874. 


Laws of 1874, Chapter 221. 


Srcrron 1. All oysters in the shell disposed of in 
the city of Baltimore, or in the port of Crisfield, or 
at any oyster packing establishment in this State, 
shall be measured in an iron circular tub, of any 
capacity from one-half bushel to three bushels, as 
may be agreed upon between the buyer and seller; 
said measure shall contain in quantity for each bushel 
thereof, according to the following dimension, that 
is to say: sixteen and one-half inches across from 
inside to inside at the bottom, eighteen inches across 
from inside to inside at the top, and twenty-one 
inches diagonal from the inside chime to the top, 
and the same shall beeven or struck measure; all 
oysters in the shell sold in the city of Baltimore 
shall be measured by a licensed measurer. Any 
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person may obtain a license therefor from the Clerk 
of the Court of Common Pleas, by paying therefor 
ten dollars and taking an oath before said clerk for 
the faithful performance of his duty; said license 
shall hold good for one year. A measurer shall re- 
ceive for his services one-half cent per bushel, to be 
paid equally by the buyer and seller. Any person 
or persons violating the provisions of this act shall 
be deemed guilty of a misdemeanor, and on convic- 
tion, shall be fined not less than twenty nor more 
than fifty dollars for each offence, and imprisoned 
until the fine and costs are paid. 

Src. 2. The measure provided for in section one 
of this act shall be inspected and stamped by the 
proper officer in the city of Baltimore, and it shall 
be unlawful to use any other measure. Any person 
violating this section shall be deemed guilty of a 
misdemeanor, and upon conviction shall be fined not 
more than fifty dollars for each offence and impris- © 
oned until fine and costs are paid ; provided, how- 
ever, that nothing in this act shall be construed to 
apply to oysters shipped in the barrel on any steam- 
boat which are to be sold in the barrel. 


DORCHESTER COUNTY. 


Chapter 81 of Laws of 1872, which repealed and 
‘re-enacted with amendments Chapter 129 Laws of 
1870, as repealed and re-enacted by Chapter 214 
Laws of 1874, which is repealed and re-enacted 
by Chapter 325 Laws of 1878. . 


Laws of 1878, Chapter 325. 


Section 1. Be at enacted by the General Assem- 
bly of Maryland, That the act passed at the Jan- 
uary session, eighteen hundred and seventy-four, 
relating to catching oysters with scoops or light 
dredge in the waters of Dorchester county, be and 
the same is thereby repealed and re-enacted to read 
as follows: 

Src. 2. And be it enacted, That it shall be lawful 
for citizens of Dorchester County to catch oysters 
with scoop or light dredge in boats not exceeding 
ten tons burthen, according to rules of Custom House 
measurement, in Honga river, Hooper’s straits, Par 
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bay, and that part of Fishing bay which lies to the 
southward and westward of a:straight line drawn 
from the middle of the mouth of Tedious creek 
to Clay Island Light House, and in all the waters 
to the southward and eastward of Clay island, in 
Dorchester county, and adjoining the Wicomico 
lines up to Sandy island; provided that no boat or 


boats licensed under the provisions of this act shall. 


work within two hundred yards of the shore ; and 
the Board of County Commissioners for Dorchester 
county shall purchase two buoys of proper size and 
have them properly anchored on said straight line 
between Tedious creek and Clay Island Light “House, 
and the captain of the oyster sloop of the second 
district shall place them in position. 

Sec. 3. And he it enacted, That the residents of 
said county be allowed to catch oysters with scoop 
or light dredge in the waters above named, by ob- 
taining from the Clerk of the Cireuit Court for said 
county, a license, which shall have effect from the 
first of September to the first of the next ensuing 
September of each year, and provided that said i- 
cense shall not authorize the taking of oysters, as 
aforesaid, between the first day of May and the fift 
teenth day of September. 


Src. 4. And be it enacted, That every Bienes to 
eatch oysters with scoop or light dredge shall state 
the name and residence of the person “to whom the 
same is to be granted, the number beginning with 
two hundred, together with the full or true tonnage 
of said boat or vessel, according to the rule of Cus- 
tom House measur ement, and every owner of a boat 
or vessel shall pay two dollars per ton for every ton 
said boat or vessel shall measure according to Cus- 
tom House rule of measurement. 

Src. 5. And be wt enacted, That the Board of 
School Commissioners of Dorchester county shall 
appoint a competent person to measure all boats 
and vessels under ten tons licensed under this act 
according to the rules of measurement now in use 
by the Custom House of the United States. 


Src. 6. And be it enacted, That the measurer ap- 
pointed under this act shall aces into bonds to Dor- 
chester county, in the sum of five hundred dollars, 
for the faithful performance of his duty, and shall 
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be allowed as a fee for the measurement of each 
boat the sum of fifty cents per ton for every ton 
said boat or vessel may measure. 


Src. 7. And be it enacted, That any applicant for 
Make oath @ license under the provisions of this act shall be 
or affirma- required to make oath or affirmation before the Clerk 
of the Circuit Court of said county, or before any 
justice of the peace of said county, upon whose cer- 
tificate of the taking of such oath or affirmation the 
said clerk may issue said license as hereinbefore pro- 
vided ; the applicants shall set forth in said oaths or 
afiirmations, before obtaining said license, that he 
has been a bona jide resident of said county for the 
twelve months next preceding his application for 
said license, and that he intends to use said boat or 
To comply A c ; , 
with laws. vessel only in said county, and that he will comply 
with and obey all laws of this State regulating the 
catching of oysters; and any person to whom said 
license shall have been granted shall paint the num- 
ber of his boat on each beam, near the gun-wales, 
or a white field with black letters, seven inches in 
length, and any person refusing to comply with this 
provision shall, on conviction before a justice of the 
peace for said county, be fined not less than five and 
not more than twenty dollars and costs, said fine to 
be paid into the treasury of the public school fund 
for said county. 

Src. 8. And be it enacted, 'That any person who 
shall use any boat, canoe or other vessel without 
having been licensed as hereintofore provided, shall, 
upon conviction thereof before a justice of the peace, 
be fined not less than twenty-five or more than one 

ae hundred dollars, or forfeit the boat, canoe or vessel 
appeal. $0 Offending, in the discretion of the justice trying 
[trying] the same; provided that an appeal to the 
Circuit Court, with bond and approved security, 
shall be granted at any time within twenty days 
from the rendering of such decision by said justice 

of the peace. 

Sec. 9. And be tt enacted, That all moneys arising 
from fines or forfeitures under this act, after the de- 

pets to duction of all costs, shall be paid by the offender 
Berit. directly to the sheriff, or a deputy sheriff of the 
county, if present, if not, to the justice, and by them 
paid into and credited to the public school fund of 
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said county, and the said offender shall stand com- 
mitted until the fine and costs are paid, or appeal is 
taken as hereinbefore provided; and all justices of 
the peace before whom fines are imposed under this 
act shall report the amount of the same to the 
treasurer of the school commissioners within thirty 
days thereafter, under penalty of fine of double 
the amount thereof, in case of neglect or refusal, 
upon indictment and conviction thereof in the Cir- 
cuit Court for said county. 

Src. 10. And be it enacted, That any master or 
owner of a canoe, boat or vessel, or non-resident, 
who shall take oysters with scoops, scrapers or light 
dredge, or other instruments, in the waters of sai 
county now reserved for tonging, shall be subject te 
the same penalty prescribed in section eight and 
mine of this act. 

Src. 11. And be it enacted, That the clerk of the 
Circuit Court for said county shall be allowed as a 
fee for each license issued under this act the sum of 
fifty cents, and shall be required to pay the residue 
ef the license money into the public school fund of 
said county, quarterly, and to keep a correct state- 
ment of said fund en file in his office. 

Sec. 12. And be it enacted, That all boats licensed 
under the provision of this act, shall be privileged 
to take or catch oysters in the waters of the Great 
Choptank River where it is now lawful for boats to 
take or catch them with scoops or light dredge, 
without additional cost ef license. 


Laws of 1868, Chapter 228. 


Srcrion 1. Be it enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person or persons to take cr catch oysters with 
rakes, drags or dredge within the waters of the 
Honga river, in Dorchester county, nor in the Nan- 
ticoke river at or above Roaring Point, in Dorches- 
ter and Wicomico counties, in quantities over five 
bushels in any one day during the three summer 
months, June, July and August, by any canoe, boat 
or vessel. 

Sro. 2. And be it enacted, That any person or 
persons violating the first section of this act shall 
forfeit his canoe, boat or vessel; and it shall be law- 
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ful for any justice of the peace of the eounty of Dor- 
chester or of Wicomico county to try such person 
or persons, and if found guilty of a violation of the 
first section of this act may condemn said canoe, boat 
and vessel, and sell the same on five days’ notice, 
and fine the said offender or offenders a sum not less 
than five nor more than twenty dollars for each and 
every offence, and said justice of the peace shall pay 
over said fines and forfeitures to the School Board 
of said counties to be used in building and repairing 
school houses in the county where the justice of the 
peace resides. 


Section 1 of Chapter 487 of 1874 is repealed and 
re-enacted by Chapter 405 Laws of 1876, which 
ts repealed and re-enacted with amendments by 
Chapter 359 Laws of 1878. 


Laws of 1874, Chapter 437. 


Srorton 2. And be it enacted, That the owner of 
such boat shall make oath before the said clerk that 
he is the bona jide owner of such boat, which boat 
shall be described in the license, that he has been a 
resident of the county in which his application is 
made for twelve months; that there is no lien on said 
boat held by a non-resident, and that sueh boat is 
not held with an intention to violate the provisions 
of this law; and shall also make oath as to the 
tonnage of such boat; and the master and erew of 
such boat shall each make oath before said clerk that 
he has been a resident of the said county for twelve 
months next preceding the time of taking such oath. 

Src. 3. And be it enacted, That all owners and 
masters of boats licensed under this article are 
hereby constituted officers of the county, and are 
hereby clothed with authority to arrest any and all 
violators of this article, and to take such violators 
before any judge or justice of the peace, to be dealt 
with as hereinafter provided; and tor the purpose of 
making such arrests are hereby clothed with the 
power to summon the posse comitatus to their aid. 

Src. 4. And be tt enacted, That upon information, 
given upon oath, to any justice of the peace of said 
counties of any violations of this act, the said justice 
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of the peace shall issue his warrant for the arrest of 
the offender or offenders, and the seizure of the boat 
and furniture on board, which warrant shall be di- 
rected to the sheriff or any constable of the county, 
or any officer created by this act, or to any officer of 
the State Fishery Force. 


Sxc. 5. And be tt enacted, That all money arising 
from fines and forfeitures imposed by this act shall 
be paid to the sheriff or any constable of the county, 
and by him paid, one-half to the informer and _per- 
son making the arrest, and the other half monthly 
to the county commissioners of the county; and the 
said county commissioners are hereby authorized to 
use such money, together with the sums received for 
license under this act, which sums the clerk is hereby 
directed to pay over monthly to the said county 
commissioners, after deducting therefrom his usual 
fees for issuing license in providing proper police 
officers for the proper enforcement of the provisions 
of this act; and in case of a surplus remaining over 
at the end of each fiscal year of the county it shall 
be placed to the credit of the school fund of said 
county. 

Src 6. And be i enacted, That the said county 
commissioners of each county shall, before the first 
day of August in each year, furnish the clerk of each 
of their respective counties two hundred blank cer- 
tificates of license, to be filled up by said clerks with 
the description of the boat and crew, and number of 
the boat, and name of person obtaining the license; 
and all boats licensed under this act shall have the 
number of said license painted on each side of the 
bow of such beat, in black figures, to be on a white 
ground of a size not less than five inches in length 
and also painted upon two pieces of canvas, one of 
which shall be sewed upon the starboard side of the 
jib, and the other upon the port side of the mainsail 
of such boat, and such figures shall not be less than 
seven inches in length; and the licenses for ‘Talbot 
county shall be numbered from one upwards; and 
those for Dorchester county from two hundred 
upwards. 

Src 7. And he it enacted, That any person who 
shall violate any of the provisions of the preceding 
sections shall be deemed guilty of a misdemeanor, 
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and, upon conviction thereof by any judge of the 
circuit court, or a justice of the peace for either of 
said counties before whom such case may be tried, 
shall be fined not less than twenty-five nor more 
than one hundred dollars, or forfeit the boat or 
vessel in possession of the party offending, together 
with the papers, furniture and tackle on board, in 
the diseretion of the judge or justice hearing such 
ease. 

Sre. 8. And be at enacted, That nothing in this 
act shall be construed to prevent the residents of 
Dorchester county, who have been licensed to catch 
oysters in the waters of Fishing Bay and Hongo 
River with serapers, from enjoying the privileges of 
this act. : 

Src. 9. And be tt enacted, That the Board of 
County Commissioners of Talbot county shall ap- 
point a competent person to measure all canoes or 
other boats authorized to catch oysters under this 
act in the waters of Talbot county, according to 
the rule now in use by the custom-house of the 
United States; said measurer to receive as a fee for 
his services fifty cents per ton for each ton the boat 
may measure; to enter into bond to the county afore- 
said, in the sum of five hundred dollars, for the 
faithful performance of his duty, and to hold his 
office during the term of said commissioners. 


Laws of 1876, Chapter 405. 


Srction 10. And be tt enacted, That any resident 
of said counties desiring to use any canoe or other 
boat in catching or taking oysters for sale with rakes 
or tongs in the said Choptank river shall first ob- 
tain, by application to the Clerks ef the Circuit 
Courts of said counties, a license therefor, and such 
license shall have effect from the first day of June 
in the year in which it may have been obtained, to 
the first day of June succeeding, and shall authorize 
the use of said canoe or boat in taking or eatehing 
oysters on either side of the dividing channel of said 
river, for sale to any person; provided that nothing 
herein contained shall be so construed as to conflict 
with the rights of owners or occupants of lands bor- 
dering on said river as are secured and protected 
under existing laws. 


PUBLIC LOCAL LAWS. 


Src. 11. And be tt enacted, That this act shall 
have full force and effect from the first day of June, 
eighteen hundred and seventy-six, until the first day 
of June, eighteen hundred and eighty. 


Laws of 1876, Chapter 396, 


Srotton 1. Be zt enacted by the General Assembly 
of Maryland, That it shall be unlawful to take or 
catch oysters with tongs, rakes or any other instru- 
ment in the waters of Dorchester county in the 
months of June, July and August of each and every 
year; provided that five bushels per week may be 
taken for the use of each family. 


Src. 2. And be it further enacted, That any per- 
son or per sons violating the provisions of the pre- 
ceding section shall, upon conviction thereof, forfeit 
and pay the sum of ten dollars and the forfeiture of 
boat or canoe used in said violation, and for every 
subsequent violation a fine of twenty dollars shall 
be imposed and the forfeiture of boat and canoe em- 
ployed in the violation of this act, the same to be 
recovered before any justice of the peace within said 
county, one-half of all fines, including the money 
arising from the sale or sales of boats or canoes for- 
feited shall be awarded to the informer or informers, 
and the remainder to be paid into the free school 
treasury of Dorchester county, for the use of said 
schools; provided nothing in the two preceding sec- 
tions of this act, or any part thereof, shall apply to 
eatching oysters in either the Great or Little Chop- 
tank rivers or their tributaries in Dorchester county. 

Sec. 3. And be it enacted, That all boats or canoes 

captured and condemned under the provisions of the 
preceding section shall be sold at public auction to 
the highest bidder for cash, after giving ten days’ 
notice of the time and place of sale in such manner 
as may be directed by the justice of the peace mak- 
ing the condemnation. 


Laws of 1278, Chapter 359. - 

Sworton 1. Le tt enacted by the General Assembly 
of Maryland, That chapter four hundred and thirty- 
seven of the Acts of the General Assembly of Mary- 
land, passed at January session, eighteen hundred 
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and seventy-four, and chapter four hundred and five 
of the acts passed at January session, eighteen hun- 
dred and seventy-six, relating to the catching of oys- 
ters with scoop, scrape or dredge in the waters of 
Dorchester and Talbot counties, be and the same 
are hereby repealed and re-enacted with amend- 
ments, as follows: 


Src. 2. And be tt enacted, That the Clerk of the 
Circuit Court of Talbot or Dorchester county shall, 
upon the application of any person who has been a 
resident of such county for twelve months next pre- 
ceding such application, and to no other person, 
issue a license to such resident to employ any boat 
of a capacity of ten tons or under, such capacity to 
be ascertained by Custom House measurement, in 
taking or catching oysters avith dredge, scoop or 
scrape in the waters of the Choptank river in said 
counties, for sale to any person between the fifteenth 
day of September in each year and the first day of 
June next following; provided that nothing in this 
act shall authorize the taking of oysters with dredge, 
scoop or scrape, above a straight line drawn from 
Oyster Shell Point on the Dorchester shore to the 
Talbot shore, immediately opposite, or in any trib- 
utaries of said river above or below said Oyster Shell 
Point; and provided further, that the applicant 
shall pay to said clerk, before the issuing of said li- 
cense, the sum of two dollars per ton, according to 
the capacity of the vessel to be licensed, which said 
license shall be good for twelve months from the 
day of its issue; and until such license is obtained 
it shall be unlawful to use or employ any vessel in 
taking or catching oysters as hereinbefore described ; 
provided that the waters of Talbot county lying be- 
tween Black Walnut Point and a Jine drawn from 
Tilghman’s Point to the southwest point of Parson’s 
Island, except the waters between Poplar Island and 
the main land lying within a line drawn from a 
point of land on the north side of Ferry cove, known 
as Lowe’s Point, to the northern extremity of Poplar 
Island on the north to a line from the northwest 
extremity of Tilghman’s Island to the southern ex- 
tremity of south bar of Poplar Island on the south, 
which are hereby reserved for the use of tong men, 
shall be opened to the citizens of Talbot county, 
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licensed under this act, between the fifteenth day of 
September in each year, and the first day of May 
next following, but it shall be unlawful to take oys- 
ters with scoop or dredge in any other waters of 
Talbot county; provided, also, that the waters of 
Choptank river lying north of a straight line running 
from Benoni’s Point to Clora’s Point are hereby re- 
served for tong men, and it shall not be lawful to 
catch oysters with scoop, serape or similar instru- 
ment to the northward of said line. ; 


Src. 8. And be it enacted, That the owner of such 
boat shall make oath before the said clerk that he is 
the bona fide owner of such boat, which boat shall 
be described in the license; that he has been a resi- 
dent of the county in which his application is made 
for twelve months; that there is no lien on said boat 
held by a non-resident, and that such boat is not 
held with an intention to violate the provisions of 
this law; and shall also make oath as to the tonnage 
of such boat; and the master and crew of such boat 
shall each make oath before said clerk that he has 
been a resident of the said county for twelve months 
next preceding the time of taking such oath. 

Src. 4. And be it enacted, That all owners and 
masters of boats licensed under this article are here- 
by constituted officers of the county, and are hereby 
clothed with authority to arrest any and all violators 
of this article, and to take such violators before any 
judge or justice of the peace, to be dealt with as 
hereinafter provided ; and for the purpose of making 
such arrests are hereby clothed with the power to 
summon a posse comitatus to their aid. 

Src. 5. And be it enacted, That upon information 
given upon oath to any justice of the peace of said 
counties of any violation of this act, the said justice 
of the peace shall issue his warrant for the arrest of 
the offender or offenders, and the seizure of the boat 
and furniture on board, which warrant shall be di- 
rected to the sheriff or any constable of the county, 
or any officer created by this act, or to any officer 
of the State Fishery Force. 

Sec. 6. And be it enacted, That all money arising 
from fines and forfeitures imposed by this act shall 
be paid to the sheriff or any constable of the county, 
and by him paid one-half to the informer and per- 
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son making the arrest and the other half monthly 
to the County Commissioners of the county; and 
the said County Commissioners are hereby author- 
ized to use such money, together with the sums re- 
ceived for license under this act, which sums the 
clerk is hereby directed to pay over monthly to the 
said County Commissioners, after deducting there- 
from his usual fees for issuing license, in providing 
proper police officers for the proper enforcement of 
the provisions of this act; and, in case of a surplus 
remaining over at the end of each fiscal year of the 
county, it shall be placed to the credit of the school 
fund of said county. 


Src. 7. And be tt enacted, That the said County 
Commissioners of each county shall, before the first 
day of August in each year, furnish the clerk of each 
of their respective counties two hundred blank cer- 
tificates of license, to be filled up by said clerks with 
the description of the boat and crew and number of 
the boat, and name of the person obtaining the li- 
cense; and all boats licensed under this act shall 
have the number of said license painted on each side 
of the bow of such boat, in black figures, to be on a 
white ground of a size not less than five inches in 
length; and also painted upon two pieces of canvas, 
one of which shall be sewed upon the starboard side 
of the jib and the other upon the port side of the 
mainsail of such boat, and such figures shall not be 
less than seven inches in length; and the licenses for 
Talbot county shall be numbered from one upwards ; 
and those for Dorchester county from two hundred 
upwards. ) 

Sno. 8. And be tt enacted, That any person who 
shall violate any of the provisions of the preceding 
sections shall be deemed guilty of a misdemeanor, 
and, upon conviction thereof by any judge of the 
Circuit Court, or a justice of the peace for either of 
said counties before whom such case may be tried, 
shall be fined not less than twenty-five nor more than 
one hundred dollars, or forfeit the boat or vessel in 
possession of the party offending, together with the 
papers, furniture and tackle on board, in the disere- 
tion of the judge or justice hearing such case. 

Src. 9. And be it enacted, That nothing in this 
act shall be construed to prevent the residents of 
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Dorchester county, who have been licensed to catch 
oysters in the waters of Fishing bay and Hungary 
river with scrapers, from enyerins, the privileges of 
this act. 

Src. 10. And be at enacted, That the Board of 
County Commissioners of Talbot County shall ap- 
point a competent person to measure all canoes or 
other boats authorized to catch vysters under this 
act in the waters of Talbot county, according to the 
rule now in use by the Custom House of the United 
States, said measurer to receive as a fee for his ser- 
vices fifty cents per ton for each ton the boat may 
measure, to enter into bond to the county aforesaid, 
in the sum of five hundred dollars for the faithful 
performance of his duty, and to hold his office dur- 
ing the term of said commissioners. 


Src. 11. And be tt enacted, That any resident of 


said counties desiring to use any canoe or other boat 
in catching or taking oysters for sale with rakes or 
tongs in the said Choptank river, shall first obtain, 
by application to the Clerks of the Circuit Courts of 
said counties, a license therefor, and such license 
shall have effect from the first day of June in the 
year in which it may have been obtained to the first 
day of June succeeding, and shall authorize the use 
of said canoe or boat in taking or catching oysters 
on either side of the dividing ‘channel of said river 
for sale to any person ; provided that nothing herein 
contained shall be so construed as to conflict with 
the rights of owners or occupants of lands bordering 
on said river as are secured and protected under ex- 
isting laws. 


CALVERT COUNTY. 
Laws of 1870, Chapter 188. 


Srcrion 1. Be it enacted by the General Assembly 
of Maryland, That it shall be unlawful for any per- 
son or persons to catch oysters for sale in the waters 
of Saint Leonard’s Creek, Island Creek and Battle 
Creek, in Calvert county, except persons who have 
imbedded or planted, or who may hereafter imbed 
or plant oysters in said waters. 

Src. 2. And be tt enacted, That on information 
given under oath of any violation of this act to any 
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justice of the peace of Calvert county, he shall forth- 


with issue his warrant directed to the sheriff, or any 
constable or military officer, requiring either of them 
to whom it may be directed to summon the posse 
comitatus, if necessary, and proceed forthwith to ar- 
rest the party or parties alleged to have been en- 
gaged in violating this law, and to seize and take 
possession of any canoe, boat or vessel, together 
with all their tackle and apparel, and any ar ticle on 
said boat at the time belonging to said party or par- 
ties and used by them in violating the law. 

Suc. 8. And be it enacted, That the sheriff, con- 
stable, or military officer who has made the arrest, 
shall forthwith bring the offender or offenders before 
some justice of the ] peace of the county for a hear- 
ing, and said justice of the peace shall either give 
the case an immediate hearing, or at the instance of 
the party shall appoint some early day, within the 
next five days thereafter, to hear the case, the party 
charged giving such good and sufficient bail as said 


justice shall require for his attendance; and on con- 


viction of the offender or offenders the said justice 
shall decree a forfeiture of the canoe, boat or vessel, 
together with all the tackle and apparel, and order 
the same to be sold by the officer making the arrest, 
who shall sell the same, on five days’ notice, to the 
highest bidder, subject to an appeal to the Circuit 
Court for Calvert county, and after the payment of 
all the expense attending the arrest and prosecution 
of the suit he shall retain one-fourth of the balance 
himself, distributing one-fourth among the parties 
assisting in making “the arrest, and pay over the re- 
maining one-half to the School Fund of the county, 
to be used in the repair of old and the erection of 
new public school houses. 


Laws of 1878, Chapter 163. 


Section 1. Be tt enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person to take or catch oysters for sale with rakes, 
tongs or any other instrument whatever in the waters 
of Mill Creek, Back Creek or Saint John’s Creek, in 
Calvert county, for the period of three years from 
the passage of this act, except from land in said 
waters located and appropriated, or which may be 
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hereafter located and appropriated by virtue of any 
act or acts of the General Assembly of Maryland, 
authorizing the location and appropriation thereof 
for the purpose of protecting, preserving, depositing, 
bedding or sowing oysters, and any person violating 
the provisions of this law shall be deemed guilty of 
a misdemeanor, and shall upon conviction thereof 
before a justice of the peace of said county be fined 
a sum not less than twenty nor more than fifty 
dollars. 

Src. 2. And be it enacted, That for the purposes 
of this act a line drawn from the. steamboat wharf 
on Solomon’s Island, and running in a northeasterly 
direction to Township Point on Rousby Hall farm, 
shall be the dividing line between the mouth of Mill 
Creek and the Patuxent River. 


KENT COUNTY. 

Section 1, Chapter 359, Laws of 1872, ts modified 
by Chapter 381, Laws of 1876. See Queen Anne’s 
County. 

Laws of 1872, Chapter 359. 


Srcrion 1. Be 2 enacted by the General Assembly 
of Maryland, That any resident of either Queen 
Anne’s or Kent county owning or having in his pos- 
session any canoe or other boat under Custom House 
tonnage, and desiring to use said boat or canoe in 
taking or catching oysters for sale with rakes or 
tongs, in any of the waters of the aforesaid coun- 
ties, shall first obtain, by application to the Clerk of 
the Circuit Court for that county wherein he may 
reside, a license, such as is now prescribed by the 
General Law, and which said license shall give him 
a right to take or catch oysters in the waters of 
either Queen Anne’s or Kent county; and such li- 
cense shall have effect from the first day of October 
in the year in which it shall have been obtained to 
the first day of October next succeeding, subject to 
the provisions of the General Law as to the time 
in which oysters shall be caught or taken with tongs; 
provided, that such license shall not authorize the 
use of said canoe or boat in taking or catching oys- 
ters in any creek, river, cove, inlet, bay or sound 
within the limits of any county other than Queen 
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Anne’s and Kent; and that the boundaries of the 
counties bordering on navigable water shall be 
strictly construed so as not to permit the residents 
of either of these counties to take or catch oysters 
beyond the channel of the creeks or rivers lying be- 
tween these and other contiguous counties; and pro- 
vided further, that this act shall not authorize the 
taking or catching of oysters from grounds already 
located or appropriated for the purpose of preservings 
depositing or bedding the same in the waters of 
counties, under the provisions ef the General 
aws. 


QUEEN ANNE’S COUNTY. 
Laws of 1876, Chapter 381. 


Section 1. Be it enacted by the General Assembly 
of Maryland, That the following lines, to wit : from 
the south point of Wye Island to the southeast point 
of Bennett’s Point, thence to the south point of Par- 
son’s Island, be and the same are hereby established 
as a boundary for the protection of the oyster 
grounds in that branch of Wye river known as 
“ Back Wye,” and the oyster grounds lying on the 
land or Queen Anne’s side of that part of said bound- 
ary extending from the south east point of Bennett’s 
Point to the south point of Parson’s Island. 


Sec. 2. And be it enacted, That it shall not be 
lawful for any non-resident of Queen Anne’s county 
to catch by the means of tongs, or by any other 
means, or In any manner to molest oysters, the pro- 
tection of which is contemplated by this act, to wit: 
oysters within or en the land or Queen Anne’s side 
of the boundary herein above specified. 

Src. 38. And be vt enacted, That the dividing wa- 
ters of Wye river, and the waters of St. Michael’s 
river lying west of the boundary line described in 
section one of this act, and the waters around Her- 
ring Island, are hereby opened to the citizens of 
Queen Anne’s and Talbot counties in common, for 
the purpose of taking or catching oysters with rakes 
or tongs. 

Src. 4. And be it enacted, That it shall be unlaw- 
ful for apy person to take or catch oysters with 
scoop, scrape or any similar instrument in the waters 
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of Queen Anne’s county lying west of Kent Island, 
between Kent Point and Cove Point, within four 
hundred yards of the shore. 

Src. 5. And be it enacted, That any person who 
shall violate this act, upon conviction thereof before 
a justice of the peace for Queen Anne’s county, shall 
be fined not less than twenty nor more than one 
hundred dollars, and upon the refusal and failure to 
pay said fine said party shail be committed to the 
county jail until said fine shall be paid; prowided 
that the said confinement in jail shall not exceed six 
months. 

Src. 6. And be it enacted, That this act shall take 
effect from the date of its passage, and all acts or 
parts of acts inconsistent with this act be and the 
same are hereby repealed. 


Also see Kent County. 


SOMERSET COUNTY. 
Code of Public Local Laws, Article 19. 


Section 91. It shall not be lawful for any person 
to take oysters within the waters of Somerset county 
for the purpose of manuring land. 

Src. 92. It shall not be lawful for any person in 
said county, or any person whatsoever, to purchase 
any oysters for the purpose of manuring land from 
any person whom they know to have caught the 
same within the waters of said county. 

Src. 93. Any person violating the provisions of 
either of the last two preceding sections shall be 
liable to a penalty of not less than ten nor more 
than twenty dollars, to be imposed, upon conviction 
thereof before a justice of the peace of the county, 
one-half to the informer and the other half for the 
use of the school fund of said county. 


Sections 94, 95 and 97 of Article 19 Code of Public 
Local Laws are amended and re-enacted by Chap- 
ter 129 Laws of 1867. 

Laws of 1867, Chapter 129. 

Section 94. That it shall be lawful for the citi- 
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county not parcel of any creek, cove, river or inlet, 
upon obtaining license therefor as hereinafter di- 
rected. 

Src. 95. The Clerk of the Circuit Court for said 
county, upon application of any citizen of said 
county, shall issue a license to such citizen, author- 
izing him to take or catch oysters with scoops, drags 
or dredges in the waters of said county, subject to ° 
the provisions of this law, for one year from the 
date of said license, for which said license the citizen 
applying shall pay to the said clerk the sum of ten 
dollars; provided that the citizen so applying shall 
have first satisfied the said clerk that he has obtained 
from the Comptroller of the State license to take or 
catch oysters in the waters of the Chesapeake Bay, 
as required by articleseventy-one of the Code of Pub- 
lic General Laws; and provided also the said license 
shall not authorize the taking or catching of oysters 
between the first days of June and September in each 
year as forbidden by said article seventy-one of the 
Code. 


Code of Public Local Laws, Article 19. 


Srcrion 96. The person so applying for a license 
shall first be required to make oath that he is a bona 
jide owner of the vessel to be licensed, that he has 
been a bona fide citizen of the State for one year 
immediately preceding said application and six 
months a resident of the county, and that the license 
is intended for his use only. 


Laws of 1867, Chapter 129. 


Section 97. Any person taking oysters within the 
waters of said county with a scoop, drag or dredge 
without license, or who is not a citizen of said 
county, or otherwise, contrary to any law of this 
State, shall be subject to all the penalties provided 
by law against the illegal taking of oysters in this 
State. 


Code of Public Local Laws, Article 19. 


Srcrron 98. In all cases where a vessel or indi- 
vidual shall be tried, either upon appeal or other- 
wise, for a violation of the provisions of the code 
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regulating the taking or catching oysters, and shall 
be acquitted or discharged by the Circuit Court or 
by a justice of the peace for Somerset county, the 
county commissioners shall pay the legal costs of de- 
fending the prosecution to such individual or the 
owner of such vessel. 

Sxo. 99. Any justice of the peace, upon the oath 
of any credible white witness, may issue a warrant 
to any sheriff, constable or other officer, civil or mil- 
itary, and to all persons licensed under the provisions 
of this law, to make all arrests and seizures neces- 
sary to carry the same into effect. 

Sec. 100. The clerk of the Circuit Court shall be 
entitled to fifty cents each for every license granted 
under this law. 

Sec. 101. He shall pay the money arising from 
the issuing of said licenses to the Treasurer of the 
school fund of said county, on or before the first 
Monday of June in each year, and his official bond 
shall be liable for the prompt payment thereof. 


Laws of 1878, Chapter 378. 


Srotion 1. Be tt enacted by the General Assembly 
of Maryland, That it shall be unlawful to take or 
catch oysters with scoops, drags or dredges, or such 
like instruments, in the waters of the Wicomico 
Rtiver in Somerset county, on the east side of a 
straight line from the mouth of Rock Creek to Clay 
Island Light House, and any person violating this 
act shall be liable to be tried before any justice of the 
peace upon being arrested on warrant from any jus- 
tice of the peace of said county, and upon conviction 
shall be fined not less than twenty-five dollars nor 
more than fifty dollars for every such offence, and 
shall also forfeit the boat or vessel used or employed 
in such violation of this act; and the said boat or 
vessel so forfeited and condemned shall be sold by 
the officer making the seizure or arrests, upon ten 
days’ notice of such sale, for cash, together with the 
sails and furniture of said boat or vessel and \the 
implements on board said boat used in such illegal 
taking of oysters; and one-half the proceeds of said 
sale shall be paid to the informer and party making 
the said seizure, and the balance shall be paid to the 
use of the public schools of said county; and any 

NG 
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party interested shall have the right of appeal to the 
Circuit Court for Somerset county from the judg- 
ment of any justice of the peace trying any cause 
arising for the violation of any of the provisions of 
this act. 


TALBOT COUNTY. 


See Dorchester County, Laws 1874, Chapter 437; 
Laws of 1876, Chapter 405; Laws of 1878, Chap- 
ter 359. 


WICOMICO COUNTY. 
See Dorchester County, Laws of 1868, Chapter 228. 


Laws of 1872, Chapter 241. 


Srorton 1. Be tt enacted by the General Assembly 
of Maryland, That it shall not be lawful for any 
person or persons to employ any canoe, boat or ves- 
sel in catching or taking oysters with scoop, scrape, 
drag or dredge, or any similar instrument, within 
the waters of Wicomico county, nor shall any per- 
son or persons take or catch oysters for sale within 
the waters of said county otherwise than with tongs, 
as restricted and regulated by the provisions of the 
General Oyster Law in force in this State. 

Sno. 2. And be zt enacted, That for the protection 
of the young oysters in the waters of Wicomico 
county, it shall not be lawful for any person or per- 
sons to convey beyond the limits of said county 
any oysters from the fifteenth day of May until the 
first day of September in each and every year. 

Sxo. 3. And be at enacted, That any person or 
persons violating the provisions of either the first or 
second sections of this act, shall forfeit the canoe, 
boat or vessel in his or their possession, together with 
the tackle and apparel and all things on board at 
the time the offence may have been committed, and 
shall be fined in a sum not less than fifty dollars nor 
more than one hundred dollars for each and every 
offence, and shall stand committed to jail until such 
fine shall be fully paid and satisfied. 

Sro. 4. And be it enacted, That on information 
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under oath of any violation of the provisions of this 
act to any justice of the peace in Wicomico county, 
he shall torthwith issue his warrant to the sheriff or 
any constable or military officer, requiring either of 
them to whom it may be directed to summon the 
posse comitatus if necessary, and proceed forthwith 
to arrest the party or parties alleged to have been 
engaged in the violation of this act, and to seize 
and take possession of any canoe or canoes, boat or 
boats, vessel or vessels, together with all their tackle 
and apparel and all things on board of the same 
belonging to said party or parties or in their posses- 
sion at the time of the alleged offence or offences, 
and used by him or them in violating this act. 


Src. 5. And be it enacted, That the Sheriff, Con- 
stable or military officer who shall make the arrest, 
shall forthwith bring the offender or offenders before 
some justice of the peace of Wicomico county for 
a hearing #, and the said justice of the peace shall 
either give the’ case an immediate hearing or at the 
instance of the party or parties charged with a vio- 
lation of this act shall appoint some early day 
within the next five days thereafter to hear the case, 
the party or parties charged giving such good and 
sufficient bail as said justice shall require for his or 
their attendance; and on conviction of the of- 
fender or Puddle the said justice shall decree a 
forfeiture of the canoe, boat or vessel, together 
with all the tackle and apparel and property found 
on board, and fine such person or persons in a sum 
of not less than fifty nor more than one hundred 
dollars in each and every case, and shall have power 
and authority to commit to the jail of said county 
such offender or offenders so convicted until such 
fine or fines so aeuneree shall be fully paid and satis- 


fied. 


-_ 6. And ie it enacted, That the justice of the 
peace before whom any such offender or offenders 
shall be tried and convicted, be and he is hereby au- 
thorized to order the officer making the arrest to sell 
the property so seized, on five days’ notice, to the 
highest bidder, subject to an appeal in all cases to 
the Circuit Court of Wicomico county, and after the 
payment of the expenses attending ‘the arrest and 
prosecution in any such ease, the officer making the 
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arrest shall retain one-fourth of the balance himself, 
distribute one-fourth among the parties assisting in 
making such arrest and seizure, and pay over “the 
remaining one-half to the Board of School Commis- 
sioners of Wicomico county for the use of the pub- 
lie i as of said county. 

Src. 7. Be it enacted, That upon information 
given under oath of any violation of the provisions 
of this act to the commander of the “ Oyster Police 
Force” of this State, it shall be the duty of said com- 
mander to arrest the offender or offenders, to seize 
and take possession of any canoe, boat or vessel, to- 
gether with all their tackle and apparel and prop- 
erty found on board, and deliver them over to the 
authorities of said county to be dealt with accord- 
ing to the provisions of this act; and the said com- 
mander is her eby authorized to follow such alleged 
offender or offenders and make such arrest and seiz- 
ure in any part of this State as well as within the 
limits of said county. 


WORCESTER COUNTY. 
Laws of 1868, Chapter 343. 


Src. 2. And be it enacted, That if any person 
shall disturb terrapins or their eggs within the 
limits of Worcester county, between the first day 
of May and the fifteenth day of October, he shall 
forfeit and pay to the State not more than fifty 
dollars nor less than five dollars, to be recovered 
on information before some justice of the peace in 
said county, one-half of which penalty shall be 
paid to the informer and the other to the State, 
the same to be recovered in the same manner in 
which small debts are recovered before justices of 
the peace. And in all such cases an appeal shall 
lie to the Circuit Court of said county, subject to 
the same laws and rules that govern in similar cases. 

Src. 3. And be tt enacted, That if any person 
shall take oysters for the purpose of converting 
them into lime, upon conviction in the Circuit 
Court for Worcester county, he shall forfeit and 
pay to the State of Maryland the sum of five hun- 
dred dollars, and the costs and charges accruing 
in the prosecution of the offender. 
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Src. 4. And be it enacted, That the offences 
named or contemplated by this Act may be heard 
by any justices of the peace of this State before 
whom the offending party or parties may be 
brought, or any justice of the peace who, upon 
information, shall issue a warrant for the appre- 
hension of any offender; the said justice, upon 
hearing proof, may either discharge the accused or 
require him to enter into recognizance with sureties 
in double the amount of the penalty for any viola- 
tion of the provisions of this act, to appear at the 
then session or at the next term of the said court, 
to answer for the offence, and to satisfy the judg- 
ment which may be rendered against him there- 
for, or in default thereof to be committed to the 
county jail until such recognizance be given. 

Src. 5. And be it enacted, That the officer exe- 
cuting such warrant shall take possession of and 
safely keep any vessel, boat, skiff, craft or other 
contrivance, with her tackle and appurtenances, 
which to the offender may belong or is being used, 
or to be used, or having been used in the commis- 
sion of the offence for which he is prosecuted, and 
shall hold the same until the recognizance required 
be given, and the penalties, fees and fines be paid, 
or until the defendant be acquitted. 

Src. 6. And be it enacted, That if judgment be 
given against the defendant, it shall be a part of 
the judgment of the court, that if the penalties 
and costs be not forthwith paid, all the property so 
seized shall be sold and the proceeds accounted 
for as if it were the property of the defendant 
seized under execution for the satisfaction of the 
judgment. 

Src. 7. And be it enacted, That for the seizure 
and safe keeping of any vessel or boat, with the, 
equipments thereof, under the provisions of this 
act, the officer effecting the same shall receive a 
fee of twenty dollars, to be taxed in the cost, and 
the offender to be committed to the county jail 
until all penalties, costs, charges and fees are paid 
and the judgment against him fully satisfied. 

Src. 8. And be it enacted, That the informer, 
if there be one, shall be entitled to a moiety of any 
fine or forfeiture imposed by this act. 
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Src. 9. And be it enacted, That where a pre- 
ceding is initiated for any violation of this act or 
any section thereof, on affidavit of such violation, 
a justice of the peace may issue his warrant for 
the apprehension of the offender, and it shall not 
be necessary therein to name the ‘offender, the ves- 
sel or boat in his employment, and when the penalty 
is incurred by reason of the defendant being a non- 
resident the burthen of proof as to his residence 
shall be upon him 

Src. 10. And be it enacted, That if any person 
shall take, steal or sell planted oysters of another, 
knowing them to be such, from any of the waters 
in this act mentioned, he shall, upon conviction 
in said court, be fined not less than fifty nor more 
than one hundred dollars, and may, at the discre- 
tion of the court, be confined in jail not less than 
one nor more than six months. 


Section 1, Chapter 131 of the Laws of 1872 ts re- 
pealed and re-enacted by Section 1 A of Chapter 
77 Laws of 1874. Chapter 77 of Laws of 1874 
is repealed by Chapter 277 Laws of 1876, and re- 
enacted with amendments. Section 6, Chapter 
277 Laws of 1876 is repealed by Chapter 64 Laws 
of 1878, and re-enacted with amendments. 


Laws of 1872, Chapter 131. 

Section 2. Be it enacted, That it shall not be 
lawful for any person or persons other than citizens 
or actual residents of Maryland to haul or fish with 
any seine or seines of any description, rake or catch 

oysters, clams or terrapins, or plant oysters in the 
waters of Synepuxent Bay or any of the tributaries 


thereof, included in the boundaries of Worcester 


county. 

Src. 8. And be it enacted, That it shall be lawful 
for all citizens and residents of the State of Mary- 
land to haul or fish with any seine or seines of any 
description in any of the aforesaid waters of Wor- 
cester county, provided that the meshes of all seines 
exceeding one hundred fathoms in length shall not 
be less than one and a half inches square, which is 
hereby expressly forbidden, and the use of which is 
hereby made and declared unlawful. 
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Sno. 4. And be it enacted, That it shall be and 
is hereby made unlawful for any person or per- 
sons to stop up the mouth of any river, creek or cove, 
by means of a seine or gill net, so as to prevent fish 
from passing in or out of said river, creek or cove. 


Sec. 5. And be it enacted, That any person 
who shall violate any of the provisions of the pre- 
ceding sections shall be deemed guilty of a misde- 
meanor, and upon conviction thereof before a jus- 
tice of the peace, or upon indictment and convic- 
tion in the Circuit Court for Worcester county, shall 


be fined not less than twenty-five nor more than one | 


hundred dollars, one-half of said fine to be paid to 
the informer and the residue to the school fund of 
the county; and in all cases of conviction of the 
party arrested, or sale of a boat, furniture and imple- 
ments under this act, the officer making such arrest 
or seizure shall be entitled to a fee of twenty dol- 
lars, to be collected from the party convicted or from 
the proceeds of sale of said boat, tackle and imple- 
ments in addition to all other costs; provided that 
this act shall not restrict or prevent traders or other 
persons from purchasing from or selling to non-resi- 
dents the shell-fish in this act mentioned." 


Src. 6. And be it enacted, That if any citizen 
of Maryland shall be concerned or interested with 
any person not resident within this State in the 
taking, catching or planting of oysters in the waters 
of Synepuxent Bay or in any of the tributaries there- 
of included in the boundaries of Worcester county, 
or shall knowingly permit any person not a citizen 
and actual resident within this State to take, catch 
or plant oysters in his name, he shall be liable to the 
penalties and forfeitures imposed for the violation 
of the preceding sections of this act, and shall be 
proceeded against in the same manner; provided 
that nothing herein shall be construed to prevent 
the employment of non-residents as day laborers for 
the above purposes. 

Src. 7. And be it enacted, That upon information 
given upon oath to any justice of the peace of Wor- 
cester county of any violations of any of the pro- 
visions of this article, the said justice of the peace 
shall issue his warrant for the arrest of the offender 
or offenders and the seizure of the canoe, boat or 
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vessel, together with the tackle and furniture on 
board, w hich warrant shall be directed to the sheriff 
or any constable of Worcester county. 

Sec. 8. And be it enacted, That it shall be the 
duty of the sheriff or any constable of Worcester 
county, with or without warrant, to arrest any per- 
son or persons and to seize and take into custody 
any canoe, boat or vessel whenever and wherever 
such person or persons, canoe, boat or vessel shall be 
found violating or being used in violating any of 
the provisions of this article, and bring the offender 
or offenders before some justice of the peace or 


judge of the Circuit Court of said county. 


Src. 9. And be it enacted, That all boats, vessels 
or other property condemned under the provisions 
of this article shall be sold by the sheriff or some 
constable of Worcester county, at public sale, after 
giving twenty days’ notice of the time and place of 
such sale by advertisements posted in at least two 
public places in the vicinity of said sale, to the 
highest bidder for cash, and the boat, tackle and 
implements used by the party violating any of the 
provisions of this act shall be seized and taken in 
possession by the said constable or Sheriff, and in 
detault of payment of the fine and costs aforesaid 
shall be sold at public sale as hereinafter provided, 
and as much of the proceeds of said sale as may be 
necessary applied to the payment of all fines and 
costs and other expenses incurred under this act. 


Sro. 10. And be it enacted, That any party or 
parties against whom any justice of the peace may 
render a “judgment under this article, either to pay 
a fine or of condemnation of property, may at any 
time, within ten days from the rendition of such 
judgment, appeal from such judgment to the Cireuit 
Court of Worcester county, but no execution or sale 
shall be stayed unless the party appealing shall give 
bond with security to the State of Maryland in 
double the value of the property condemned or of 
the fine imposed, as the case may be, said security 
or securities to be resident or residents of Worcester 
county, and who shall swear or affirm that he or 
they are worth double the amount of the property 
condemned, and becomes security, for the same with 
condition to prosecute such appeal with effect and to 
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pay the value of the property condemned and fine 
imposed and all costs attending such proceedings.in 
ease such judgment shall be confirmed. 


Src. 11. And be it enacted, That if any person 
or persons on board any canoe, boat or vessel en- 
aged in violating any of the provisions of this arti- 
cle shall abandon the said canoe, boat or vessel, and 
flee so as to escape arrest, the officer endeavoring to 
make such arrest shall seize such canoe, boat or ves- 
sel, and give information of such seizure to some 
justice of the peace or judge of the Circuit Court 
for Worcester county, and it shall be the duty of 
the said justice of the peace or judge to docket a 
case in the name of the State against the said canoe, 
boat or vessel, and to proceed without delay with the 
trial of the same, and if there is sufficient proof that 
said canoe, boat or vessel has been used or employed 
in violating any of the provisions of this article, the 
said justice of the peace or judge shall either render 
a judgment of condemnation against the said canoe, 
boat or vessel, her tackle and furniture on board at 
the time of, or fine the said canoe, boat or vessel 
not less than twenty-five dollars, one-half of said 
fine to be paid to the informer and the residue to 
the Treasurer of the School Board of Worcester 
county for the use of the school fund of said county. 


Src. 12. And be it enacted, That the several jus- 
tices of the peace and clerk of the Circuit Court for 
Worcester county be and they are hereby authorized 
and required to pay to the Treasurer of the School 
Board of said county, every three months, all the 
money or moneys they may have in hand at such 
times arising from fines, penalties or forfeitures im- 
posed under this act. 

Src. 13. And be it enacted, That no person shall, 
under any pretext whatever, remove or take away 
any shells from any of the rocks or flats whereon 
oysters grow within the limits of Worcester county, 
and any person violating this section shall be liable 
to a fine of twenty-five dollars to be recovered as 
other fines or by judgment of any of the justices of 
the peace of said county, one-half to be paid to the 
informer and the residue to the Treasurer of the 
School Board of Worcester county, for the benefit of 
the school fund of said county. 
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Src. 14. And be it enacted, That all oysters im 
the shell disposed of in the waters of Worcester 
county shall be measured in a sealed measure of any 
capacity from half a bushel to two bushels that may 
be agreed upon between seller and buyer, and any 
person offending against the provisions of this sec- 
tion shall be subject to a fine of twenty-five dollars. 
for each and every offence, to be recovered before 
any justice of the peace of Worcester county, one- 
half to the informer and the other half to the Treas- 
urer of School Board of Worcester county, for the 
benefit of the school fund of said county. 

Src. 15. And be tt enacted, That it shall be the 
duty of the purchaser or seller to have said measure 
or measures duly inspected and sealed by the stand- 
ard keeper under a forfeit of twenty-five dollars for 
each and every offence, to be recovered before any 
justice of the peace of Worcester county, one-half 
to the informer and the other half to the Treasurer 
of School Board of Worcester county, for the benefit 
of the school fund of said county. 

Src. 16. And be it enacted, That all acts or parts 
of acts inconsistent with this act be and the same 
are hereby repealed. 


Laws of 1876, Chapter 277. 


Section 1. Le it enacted by the General Assembly 
of Maryland, That chapter seventy-seven (77) of the 
acts, passed January session, eighteen hundred and 
seventy-four (1874), for the protection of oysters in 
Sinepuxent Bay and its tributaries, is hereby re- 
pealed, but all violations of said act may be prose- 
cuted and punished as fully as if said act had not 
been repealed. 

Src. 2. And be it enacted, That the clerk of the 
Circuit Court for Worcester county may issue to any 
citizen of said county a license to take or catch oys- 
ters with rakes or tongs from the waters of Sinepux- 
ent Bay and its tributaries until the first day of May 
next after the issuing of said license; provided the 
applicant for said license shall satisfy said clerk, by 
his own oath or other sufficient proof, that he is a 
citizen of said county, and shall pay to said clerk the 
sum of one dollar, to be paid by said clerk to the 
County Commissioners of Worcester county, to be 
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expended in the procuring of seed oysters to be 
planted in said bay as the commissioners aforesaid 
may direct, but no person licensed as above, nor any 
other person, shall take or remove any oysters from 
the waters of said bay or its tributaries on any Sun- 
day or in the night at any season, nor during the day 
from the first day of May to the first day of October, 
or any shells from the natural rocks at any time; 
provided that nothing herein shall be construed to 
forbid any person from taking or catching his or her 
own planted oysters at any time and with any kind 
of instrument; and any person violating any of the 
provisions of this section shall be guilty of a misde- 
meanor, and upon indictment and conviction there- 
for shall be fined not less than ten nor more than 
fifty dollars for each offence, with costs. 


Src. 3. And be it enacted, That no person shall 
eatch, take or remove any shells or oysters from the 
natural beds in the waters of Sinepuxent Bay or its 
tributaries with scrapes, scoops, dredges or drags, or 
with any instrument in the working of which any 
other than hand power is used, and any person vio- 
lating any of the provisions of this section shall, 
upon indictment and conviction therefor, be fined 
not less than fifty nor more than three hundred dol- 
lars for each offence, with cost. 


Src. 4. And be it enacted, That it shall be lawful 
for any citizen of Worcester county to plant, or for 
any resident to lay down, oysters on not exceeding 
five acres in any one place in any of the waters ex- 
cept upon the natural rocks of the said bay or its 
tributaries, and that no person, except the owner or 
his employee, shall work upon or among said planted 
or laid down oysters; provided that portion of the 
said waters so planted in be kept plainly marked 
with bushes, stakes or buoys, and any person mali- 
ciously removing said bushes, stakes or buoys shall 
be liable to the penalties of this section; and pro- 
vided that nothing in this section shall effect the 
rights of owners of land to the exclusive use of any 
creek, cove or inlet, within their said lands, not ex- 
ceeding one hundred yards in width at its mouth, 
and any person violating the provisions of this sec- 
tion shall be liable to be sued as for damage to any 
other property, and upon indictment and conviction 
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for any such violation shall also be fined not less 
than ten dollars nor more than one hundred dollars 
for each offence, with costs, and in any prosecution 
for violating any of the provisions of this section it 
shall not be necessary to prove that the offender was 
taking up oysters, but only that he was at work in 
the waters within the bushes, stakes or buoys afore- 
said. 

Src. 5. And be tt enacted, That no person other 
than actual residents of the State of Maryland shall 
catch clams or terrapins, or haul for or catch fish 
with any seine of any description in the waters of 
Sinepuxent Bay or its tributaries within the limits 
of Worcester county, and all persons violating any 
of the provisions of this section, upon indictment 
and conviction thereof, shall forfeit the boats and all 
seines and other instruments used in said violation, 
be fined not less than ten dollars nor more than fifty 
dollars, for each offence with costs, and be imprisoned 
until same are paid, but said imprisonment shall in 
no case continue more than thirty days. 

Sno. 7. And be it enacted, That the net proceeds of 
all sales of property forfeited and fines imposed un- 
der this act shall be paid to the Treasury of the 
Board of County School Commissioners of Worces- 
ter county, and used as a part of the school fund of 
said county. 


Laws of 1878, Chapter 64, repeals Section 6 of 
Chapter 277 of Laws of 1876 and re-enacts the 
same, as follows : 


Laws of 1878, Chapter 64. 


6. It shall not be lawful for any person or persons 
to haul or fish in any of the waters of Synepuxent 
Bay or its tributaries comprised within the limits 
of “ Worcester county,” with any seine containing 
meshes less than one and a half inches square, un- 
less said seine shall be less than one hundred fath- 
oms in length. 

Sus-Sec. 6. Any person who shall violate any of 
the provisions of the preceding section shall be 
deemed guilty of a misdemeanor, and upon convic- 
tion thereof before a justice of the peace, or upon 
indictment and conviction in the Circuit Court for 
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Worcester county, shall be fined not less than twenty- 
five dollars nor more than one hundred dollars, one- 
half of said fine to be paid to the informer and the 
residue to the school fund of the county. 


CASES RELATING TO THE ABOVE SUB- 
JECT MATTER. 


Construction of Statutes 1833, Chapter 1833; 
Chapter 254, 1837; Chapter 310 State vs. Mister, 5 
Maryland, 11, Constitutionality of Law inflicting 
penalty of forfeiture. 

Smith ws. State of Maryland, 18 Howard, 71, Sec- 
tions 15, 16, 17,18, Article 71, Code of Public Gen- 
eral laws, are not in violation of the Constitution of 
the State. 

Phipps e¢ a., vs. State, 22 Maryland, 389. 
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To his Hxcellency, WILLIAM T. HAMILTON, 
Governor of Maryland. 

The following Report contains only an account of the 
operations of the Maryland Commission so far as con- 
ducted under my own supervision. Chapter 150 of the 
laws of 1874, providing for the appointment of Commis- 
sioners of Fisheries, requires ‘‘that one of the Commis- 
sioners shall come from the Eastern, and one from the 
Western Shore of the State.” 

It was agreed, as this law seemed to direct such a 
course, that the details of the work of the Eastern Shore 
should be conducted by my colleague, and the work in 
the western portion of the State should be direeted by 
myself. 

To enable us each to carry on the operations in our 
special sections the appropriation for the year 1880-81 
was equally divided between us. 

The work of investigation, propagation, distribution, 
etc., has been conducted on as an extended a scale as the 
means at my command permitted. The details of these 
operations, including a distribution of 1,500,000 shad 
and 690 carp in waters wholly within the eastern section 
of the State, directly under my supervision, will be found 
in the following pages. 

The young fish deposited at the head of the Bay will 
be as well for the benefit of the inhabitants of the one 
shore as for the other, for, on their return from the sea, 
they are taken by our citizens on either shore in the 
common waters. 

INTRODUCTION, 


The vear 1880 has been a very important one in the 


lV 


history of the Maryland Fish Commission, not only on 
account of the success attained in the attempted propa- 
gation of several varieties of valuable fish by artificial 
means, but because of the accumulated proofs which 
‘have been afforded of the success of the effort to fully 
restock the waters of the State with shad. 

Inmy Report of January, 1880, relating to the opera- 
tions of the Commission during the year 1879, it was 
shown that there had been a very marked increase of 
shad for that year at those points near the head of the 
Chesapeake Bay and in the Potomac River, where com- 
plete records had been kept. During the Spring of 
1880, this increase was even more decided, as the catch 
for that season not only exceeded, very largely, the 
returns for any one of severdl previous years ; but also, 
and ina very marked degree, the catch for 1879—the 
year immediately preceding. 

The following figures, compiled by Col. Marshall 
McDonald, from returns secured from the various 
sources of information made available by the investiga- 
tions of the Census Bureau for the Census of 1880, show 
most clearly the effect which the operations at the head 
of the Bay, and the large deposit of young shad in the 
Potomac River, have had upon the yield of those waters, 
for the catch of shad at the Head of the Bay and in the 
Susquehanna River from 1870 to 1871 was as follows : 


Tar the: year LS 70:5: caste ne. dg. a auidenetartee 642,000 
td Sand be hl Mea he ee ep SP STAN MC ear 720,000 
Bb ate au’ Hep Mae petites erate eia trea aa naire 728,000 
JN IRM Fo V5 ROI He) ee eal ite Miles SEI Ree SS 516,000 
Bt 68 Fo Sy) AGHA. oocyst ey ee 583,000 
Gene vy GS Sor TBR sath ts tae Neat calc li 1 eats 578,000 
RES We eh wh LBA Gkaceshitesec ter peste dos titans 490, 000 
Sey ei Ber Pek Bal adea hewn Satna < Sulacs oh bana 464,000 
SORTS = (> eee nL CARN IFES 481,000 
Be ee PRO sacs cece ae eee 578,000 
Boe ECE SEY WEBO eae acscues rote re une eeee 614,929 


Botal——-Iih syears <....cctineses penne bees 6,394,929 


. 

The average catch for the eleven years, given above, 
we find to be 581,357; the average catch of the first five 
years was 637,800, and during the next five years this 
average was reduced to 518,200. This average, although 
a decrease from the average of the preceding five years, 
was considerably increased by the comparatively large 
catch of the spring of 1879-—the first vear that the pro- 
duct of artificial propagation was materially felt. 

If we eliminate the cateh of this year and take the 
average of the four preceding years—that is 1875, °76, 
"77 and °78— we have an average yield for those years of 
402,600, but the catch of 1880 was 614,929, an inerease of 
38,572 over the average catch for the whole eleven years 
and an increase of 96,729 over the av erage for the five 
preceding years, including the vear 1879, and 212,329 
over the average of the four years humediately preced- 
ing the return of the fish produced by artificial means. 


Statement showing amount of fish sold in Washington 
and Alexandria from 1865 to 1880 inclusive. 


No. SIAD. 
YEAR. are 
Alexandria. Washington, Total. 

1866. 294,096 530,200 754,296 
1867. rie Rrra: 300,420 1.128.195 
1868. 714,625 280,151 944.776 
1S69. - 417.878 214,125 695,003 
1S70. one los 527,140 828,277 
1871. 333,516 401,132 734,648 
1872. sar 522 464.156 831, 458 
1873. 989,729 852,900 1,142,629 
1874. 325,340 628, 637 953,977 
1875. 245,645 464,215 707,858 
1876. 237,096 319,079 556,175 
1877. $5,562 131,199 216,761 
1S78. 45,138 121,785 166,925 
1879. T7.S09 Doth 535 405,346 
1880. 154,081 421,041 555,122 
Total—15 years 10,621,444 
Average per year for 15 years 708, 096 
ie 66-70—D yrs. 870,109 
ii kan -—D yrs. 874,114 
16-50 —5 yrs. 380,065 


V1 
For convenience of reference these statements have 
been developed in the accompanying diagram. Unfortn- 
_nately, no reliable records of the fisheries at the head of 
the Bay and the mouth of the Susquehanna River for 
the years prior to 1870, could be procured; and, conse- 
quently, no such comparative diagram, or statement, of 
the movement of the fish previous to that time can now 
be made. Before analyzing the diagram let us glance at 
the table showing the amount of fish marketed in Wash- 
ington and Alexandria during the last fifteen years ;— 
the records of sales in these two cities indicating, pretty 
accurately, the yield from the Potomac River, per- 
haps ten or twenty per cent. of the total amount being 
taken up by the inhabitants of the adjacent country. 

Assuming, then, that the number of fish sold in the 
two cities named represents the yield of the Potomae, 
we have a total catch of 10,621,444 shad for the fifteen 
years from 1866 to 1880; giving an average of 870,109 for 
the first five years; 874,114 for the next five; and 380,068 
for the period from 1876 to 1880; and showing a very 
remarkable decrease in the yield from this river. The 
vield for the second five years, that is, from 1871 to 1875, 
although apparently greater than the average of the 
previous five years, was, no doubt, the result of more 
extended fishing: as comparatively few fish were taken 
in 1866, in consequence of the fisheries not having recov- 
ered from the effects of the war, and of the fishermen 
being without equipment. It will be observed that this 
decrease would be even more marked but for the catches 
of 1879 and 1880; as, in the last mentioned vear, when 
the results of artificial propagation began to be realized, 
we have 555,122——an increase of more than 200,000 over 
the average yield. 

The average of the preceding five years, again, was 
enlarged by the exceptional yield of 1873; but the large 
‘atch of this year was probably owing to the prevalence 
of easterly winds and other meteorological influences; as 
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we find, by turning to the table of the yield on the Sus- 
quehanna, that the minimum catch for that river occur- 
red the same year. The increase in the Susquehanna for 
1880, however, was as marked as that in the Potomac ; 
thereby clearly indicating such increase as being the 
result of the deposit of the artificially produced fish in 
both these streams. 

The diagram will further show that 1870—the first 
year in which it is possible to compare the yield of the 
two localities—was comparatively a good year for the 
Potomac fisheries and a bad one for those of the Susque- 
hanna. The next year (1871) showed a decrease in the 
Potomac, with a corresponding increase in the Susque- 
hanna. The following year—1872—the catch in the 
Susquehanna increased only 8,000 and that of the 
Potomac 96,810. 

We next find the year 1873 to have been one of great 
abundance in the Potomac, and of great scarcity in the 
Susquehanna. In 1874 the Potomac decreased from 
1,142,629 to 953,977: while the Susquehanna increased 
from 516,000 to 583,000. 

We recognize in these statements the inevitable result 
of successive years of over-fishing ; of disturbing the fish 
on their spawning beds ; and of preventing them, alto- 
gether, from reaching such beds. The diagram indicates 
a continued, though somewhat irregular, downward 
tendency in the yield of the Potomac from 1873 to 1878 ; 
and of the Susquehanna from 1872 to 1877, the loss in 
both rivers being finally arrested by the same means. 

It will be remembered that the ‘work of shad hatching 
was commenced in 1875, and was continued the following 
year—principally at the head of the Bay. In 1876 and 
1877 large numbers of young fish were released ; and in 
1878 a slight increase of shad was observed in the waters 
of the Bay—a remarkable feature of this increase being 
the preponderance of small] male fish. In 1876 our ope- 
rations at the head of the Bay were not prosecuted on a 
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sufficient scale to enable us to transfer many of the 
young fish to the Potomac; but the numbers deposited 
in that river were increased from year to year, until, as 
will be seen by reference to the table of distribution to 
be found on page 48, 14,350,000 were deposited during 
last season. 

As the Susquehanna region had the advantage of at 
least a year in the work of artificial propagation, we find 
that the ascent of the curve appears first upon the chart 
for that river. In 1878 the yield of the Potomac had 
reached its lowest figure, 166,923. From this point we have 
a marked increase in the yield of both rivers, whereas, 
prior to our efforts to repopulate these streams, there 
was almost always a decrease in the one whenever any 
decided increase was observed in the yield of the other. 

The inerease of the year 1880 was even more marked 
when we take into consideration certain meteorological 
influences and their effects upon other localities. It hap- 
pened that during the early run of the shad in Chesa- 
peake Bay southeasterly gales prevailed which must 
have driven the fish into Mobjack Bay in large numbers 
while seeking their native waters of the Potomac and 
the Susquehanna, since a much larger number were taken 
at the mouth of the York River and in Mobjack Bay 
during last season than had been captured the previous 
year—the catch being increased from 179,374 in 1879, to 
239,804 in 1880. 

INVESTIGATIONS. 

The events of the year 1880 have not only demonstra- 
ted beyond question the truth of the theories which have 
been advanced, and on which the work of the Maryland 
Commission has been been based; but they have also 
opened up a new field for the usefulness of this Depart- 
ment; and it is now quite certain that the work of artifi- 
cial propagation can be extended to those fishes whose 
habits have hitherto been little known. 

The investigations of the last season indicate that the 
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fishes inhabiting the salt water exclusively can be as 
readily propagated, artificially, and increased to as un- 
limited an extent as the anadromovs fishes with whose 
spawning habits we had been more thoroughly acquaint- 
ed. The necessity which compelled those fishes—the 
shad, herring, salmon, ete., which spend most of their 
lives in the salt water——to enter the rivers for the pur- 
pose of spawning enabled us the more readily to study 
their breeding habits at the time of such annual migra- . 
tion. These varieties, therefore, became the objects of 
especial care and attention in the infaney of the Com- 
mission's existence. 


Experiments conducted during last season have de- 
monstrated our ability to hateh and distribute several 
varieties of fishes, which inhabit our salt water solely, 
to the same extent as has been accomplished in the case 
of the shad, and, indeed, it is quite possible that the Bay 
mackerel may be propagated on a yet larger scale 
than has been attempted with the shad itself, 


About the first of July of last year I received from 
Messrs. Marshall McDonald and R. E. Earll, who 
were employed wpon that portion of the work of the 
10th Census which relates to the fisheries of our coast, 
an intimation that the Bay mackerel were spawning in 
Mobjack Bay, and that ripe fish, whose eges could be 
readily impregnated by artificial means, were to be had 
in some numbers from the pound nets operated in that 
locality. I proceeded to Mobjack Bay, accordingly, in 
the steamer ‘‘Lookout,” and suceeeded in obtaining a 
sufficient number of ripe fish of this variety, and also of 
the porgy, and some other sea-fishes of less importance, 
to enable me to determine what were the best forms of 
apparatus to be used in their manipulation. As the 
immediate object of my investigations was to determine 
the proper manner in which work should be conducted 
in the future, rather than to attempt the work itself at 
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that time, our operations were restricted almost exelu- 
sively within experimental limits. 

Prof. Baird, U. S. Commissioner of Fish and Fisher- 
ies, having kindly sent with me Prof. John A. Ryder, a 
young naturalist of thorough training and expert in 
microscopic work, we were able to study the embryology 
of the mackerel and porgy ina very thorough and satis- 
factory manner. The result of Prof. Ryder’s investiga- 
tions will be found in a paper prepared by him upon this 
subject, and which will be published in Prof. Baird’s 
report to Congress. 

As the eggs of the mackerel, unlike those of the shad, 
are somewhat lighter than water and manifest a conse- 
quent tendency to float upon the surface, the apparatus 
used in the cultivation of shad cannot be efficiently em- 
ploved in their manipulation. It is, therefore, necessary 
that some other form of apparatus should be devised, as 
that used in the shad-hatching operations is so con- 
structed that a current of water flows in at the bottom, 
buoying up the eges, keeping them constantly in motion, 
and momentarily bringing fresh particles of water in 
contact with each ege. 

Such a current, either in the conical vessels or in the 
evlindrical plunge buckets—both of which forms of 
apparatus have been described in previous reports—acts 
agains? the gravity of the eggs of the shad, but in the 
ease of those of the mackerel, and of all others that have 
a tendency to float, the current acts wth such tendency 
and causes the eggs to pile in masses at the surface of 
the water. Several forms of apparatus, in which the 
direction of the current is reversed, have been experi- 
mented with, and are found to act most satisfactorily. 

It is hoped that during the next season the work can 
be conducted at the proper places and on a_ sufficiently 
large scale to enable us to determine which form of the 
vessels that have already been experimented with can 
be operated with the best results and with the greatest 
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economy. Ripe mackerel can be found in considerable 
numbers in the lower part of the Chesapeake Bay, and 
it may be necessary, in order to conduct the work on a 
sufficiently large scale, to collect and hatch the eggs out- 
side of the limits of the State, but the young fish can 
thereafter be very readily transported to the upper por- 
tions of the Bay. 

The investigations of the pastseason have developed the 
fact that a considerable number of ripe mackerel may be 
secured in the neighborhood of Crisfield, and several 
fishermen, who have been employed in the capture of 
this fish, testify that it has not been a great many years 
since they could be found as far up the Bay as Balti- 
more, the mouth of the Patapseco River, and elsewhere. 

It is certain that the number of this most valuable 
fish has been very materially diminished in the waters 
of the State, and that they are becoming more scarce 
every year. It will, doubtless, require several years to 
restore them to their former abundance, and to make 
the catch plentiful enough to furnish a sufficient number 
of spawning fishes to warrant the establishment of hatch- 
ing-stations highuptheChesapeake Bay. = Butasthefish 
ean be very readily transported, the proper mode of pro- 
ceeding would seem to be to hatch them at favorable places, 
where they can be had in large numbers, and transfer 
the young from thence. It is quite likely that they will 
return periodically to the localities where they were first 
deposited, for this habit seems to be as strangely charac- 
teristic of the coast fishes as of those which inhabit or 
frequent more inland waters. By way of evidence in 
support of this expectation, | would refer to the experi- 
ence of the U.S. Fish Commission in the propagation of 
cod, in Gloucester Harbor. During the winter of 1878 
Prof. Baird established a small experimental station at 
this point and succeeded in hatching out some millions 
of young cod. These were liberated in the harbor at 
Gloucester, and the following summer and fall young 
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cod, an inch or two in length, were frequently seen in 
the harbor. none of the fishermen or inhabitants of the 
town having ever before noticed the young of this fish in 
those waters. Young fish a year old, and measuring six 
or seven inches in leneth, were also taken the next sea- 
son, and in considerable abundance, in the same neigh- 
borhood. 


EFISH-WAYS. 


Having demonstrated the efficiency of the means em- 
ployed to increase the yield of shad and other migratory 
fishes, it has now become essential to the thorough suc- 
cess of the work and for the distribution of its benefits 
to all parts of the State that means be provided for the 
ascent of these fish to localities from which they are now 
debarred by natural and artificial obstructions. Although 
there are no such obstructions in the Susquehanna with- 
in the limits of this State, yet the work of restocking the 
river proper, and of increasing the supply of fish at its 
mouth would be very materially assisted by opening the 
river to its sources, as this would not only enlarge the 
spawning grounds to a proportionate and very consider- 
able extent, but would, at the same time, afford more and 
better opportunities for the capture of ripe fish. 

The construction of proper fishways in the river, in 
Pennsylvania, and the discontinuance of the use of fish- 
weirs along the entire length of the river would very 
quickly vield the best results to the citizens of both 
States. 

The interruption to the progress of fish in most 
of the rivers of the eastern portion of Marvland consists 
mainly in the means which are employed for their eap- 
ture. This matter, however, is within the control of the 
inhabitants of those sections, to whom I would earnestly 
recommend the discontinuance of the use of such 
methods. 

Among the principal streams of the Western Shore we 
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have the Gunpowder River, which is obstructed by a dam 
of recent construction, a part of the system for supplying 
the city of Baltimore with water. This and other minor 
obstructions should be provided with fishways, and if 
the shad, herring and rock were thus allowed free access 
to the upper waters of the river, the fisheries below the 
dam and at the mouth of this stream would soon be 
vastly improved. 

The Patapsco River is also obstructed by many dams, 
none of which have been provided with effective fishways, 
although they are especially required by law. 

In order to illustrate the practicability of -restoring 
the shad, herring and rock to waters in which they 
were formerly abundant, but where they have since 
become unknown, I requested Col. Marshall McDonald, 
the Commissioner of Fisheries of the State of Virginia, 
who had made the construction of fishways a specialty, 
to examine the Patuxent River and advise me as to what 
could be done on this stream. 

If the shad could be brought back in numbers to Lau- 
rel, after having disappeared from the river for years, 
the citizens of Maryland would be satisfied as to the good 
that would be accomplished by the erection of fishways 
over all of the artificial obstructions in the State. 

That many miles of the Patuxent River, at least, can 
be opened to the migration of these valuable fishes, will 
be seen by the following report made as the result of the 
examinations of that river: 


Obstructions to the Ascent of Fish on the Patuxent. 


Masor T. B. FERGUSON, 
Commissioner of Fisheries for Maryland. 
DEAR Sir:—Maj. O. C. Henderson, whom I sent to 
ascertain the number and character of the obstructions 
to the ascent of fish on the Patuxent, reports as follows: 
The first dam is at Jericho Mills, about three hundred 
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yards below R. R. Bridge (B. & P. Railroad), about one 
and one-half miles from Bowie. 

The dam is built of brush and stone, and the difference 
of water level, above and below the dam, is 3 feet. 

At low stages of water none passes over the dam. 
Ordinarily, in April, May and June surplus water 
passes over the dam in sufficient quantity to feed a fish- 
way without interfering with mill supply. 

At the present time no shad or rock ascend to this 
point, and rarely a herring. This is due to the complete 
obstruction of the river by nets and weirs below. 

The 2nd obstruction reported by Major Henderson, 
is the dam of the Tron Works Mills, four miles below 
Laurel and one and one-half miles from Contee station, 
Washington branch B. & O. R. R. The difference of 
water leyel at this dam is only about 2 feet. 

At Avondale Mills, about one and one-half miles be- 
low Laurel, is a stone dam about five feet high, which is 
the third and last obstruction on the river until you 
ascend to the dam of the Laurel Cotton Mills. 

The dam of the Laurel Mulls is built of stone, and is 
about 28 feet high. At ordinary summer stages of water, 
there is no discharge of water over the dam. The whole 
stream is diverted to furnish motive power to the cotton 
mills, and at very low stages of water this is supple- 
mented by steam power. 

The river may be opened to the Laurel Mills so as to 
permit free passage of fish with comparatively little 
trouble and at a very moderate expense. 

Below this point the supply of water is considerably 
in excess of the amount used for motive power, and a 
sufficient quantity of water may be discharged through 
the fishways to invite the ascent of shad, which are a 
timorous fish, and indisposed to enter a way discharging 
an inconsiderable volume of water. 

The general plan of fishway I would recommend for 
the three lower dams of the Patuxent is represented in 
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the accompanying cut, Which represents a fishway dis- 
charging a volume of water from 12 to 15 inches deep and 
ten feet wide. 


McDONALD FISHWAY, 
Showing working at law water stage. 

For economy of water supply at low stages of water, 
the middle section five feet in width is depressed below 
the plane of the sides, so that only this middle section 
takes water when the river is low. In full stages of 
water the whole breadth of the tishway discharges. 

Fishways should always, when practicable, be recessed 
into the dam, so that the discharge from the lower end 
of the fishway will be on a line with the lower face of the 
dam. Where not practicable to recess the fishway as 
indicated, then it should be placed next to the bank and 
a sloping apron placed in the angle between the fishway 
and the dam, so as to establish an uninterrupted line of 
overfall from the mouth of the fishway to the dam. This 
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construction will in the case of low dams _ practically 
place the mouth of the fishway in the line of the face of 
the dam. 

In the case of high dams it will probably be better to 
build the fishway with a return or elbow, so as to make 
the discharge at the face of the dam. 

In the case of the Laurel Mills dam, there being no 
surplus of water to deal with ordinarily, the fishway 
may be made much narrower and the water discharge 
proportionally reduced ; a width of two or four feet> for 
the water way would inthis case be enough. Such a 
fishway would provide access to the upper waters of the 
Patuxent for the salmon, the herrings and all the ana- 
dromous or river species, except the shad. I doubt if 
the volume of water would be sufficient to induce the 
ascent of the last named species in considerable numbers. 

IT also examined the dam at the Relay House, on the 
Patapseo. This is a timber dam about 7 feet high, and 
is the first obstruction on the river above tide-water. 
Upon the dam there is now acrude fishway of the old 
style, built by the owner, I presume, in conformity to 
the requirements of the State law. 

It is not probable that the State will enter upon the 
enforcement of alaw making the erection of fishways 
obligatory, until their efficiency has been tested and 
approved by your State Commission. 

The dam above mentioned furnishes an admirable 
location for making the experimental tests required. 

I have therefore carefully examined the locality, and 
submit to you the general plan of a fishway, suchas I 
think well adapted to meet the particular requirements 
of the case, and if approved, will serve as a model for 
subsequent constructions. 

The cost of this construction will be from five to eight 
hundred dollars, varying with the cost of securing the 
foundations on which to build the superstructure. 


Very respectfully yours, 
M. McDONALD. 
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SHAD—Alosa sapidissima. 


The co-operation of the U. 8. Fish Commission, during 
previous years, having proved so important in general 
results and so advantageous to the State of Maryland, 
Inaturally sought a continuance of such co-operation 
and assistance in arranging for our spring work. 

I was most fortunate in securing the detail of two. 
machinery Barges, together with two others, which had 
been furnished with quarters for the employes, for the 
station at the Head of the Bay, to which they were trans- 
ferred in the latter part of April. 

Prof. Baird had obtained from the Secretary of the: 
Navy the loan of two steam launches which could be 
readily used in collecting the eggs of the Shad, both from 
the large fisheries and from the gillers operating in the 
neighborhood of Havre de Grace, I, therefore, determined 
to utilize the Steamer ‘‘Lookout’’? on the Potomac River. 
As she was provided with hatching apparatus sufficient to 
accommodate from 600,000 to 1,000,000 eggs, we confi- 
dently expected to hatch out several million eggs during 
the fishing season on this river. 


POTOMAC RIVER. 


During an inspection of the fisheries on the Potomac 
River, on the 26th of April, I chanced to arrive at Mr. 
Skidmore’s fishery, at Moxley’s Point, about 6 o’cloek in 
the afternoon, as the seine was being landed, and found 
unexpectedly, a considerable number of ripe male and 
female shad. 

About a quarter of a million of eggs in good condition 
were readily secured, but as it was considerably earlier 
in the season than we had ever before obtained ripe shad 
on this river, the hatching appartus had not vet been 
placed in running order, and, after keeping the eggs a 
few howrs in pails, I emptied them into the Eastern 
Branch of the river at a point near the Navy Yard. 


Finding the season so unusually advanced I immedi- 
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ately secured the equipment of the Steamer for the 
spring work and commenced active operations on the 4th 
day of May. About 650,000 eggs were secured at Mox- 
ley’s Point on the same night, and as this number com- 
pletely filled the apparatus on the Steamer, the work of 
taking eges was necessarily discontinued until additional 
apparatus could be improvised for their reception. 

This suecess on the Potomac, it should be remembered, 
was wholly without precedent and as we had provided 
means only for hatehing eggs in such numbers as we had 
hitherto been able to secure, we were totally unprepared 
to handle the quantities which were obtainable at this 
period. 

In this state of affairs I again looked to Prof. Baird 
for assistance, and through his influence secured from 
the Navy Department permission to use the hydrant 
water in the Navy Yard at Washington, and also to put 
up aparatus for developing the eges which might be gath- 
ered by the **Lookout.” 

The assistance which was obtained from the Machine 
Shops at the vard enabled us, in afew days, to have a 
dozen cones running, which was as many as I thought it 
necessary to provide, for with these we were prepared to 
take care of from twelve to eighteen hundred thousand 
egos, and I did not hope to have more than this number 
on hand at one time. It must be borne in mind that 
it only required about three days from the time that the 
egos were taken for their full development, when they 
could either be deposited in local waters or transferred 
to other points, leaving the vessels free to receive fresh 
supplies. As the ‘Lookout,’ however, gathered from one 
to two million eges a night during this period, the appara- 
tus which was erected was taxed to its utmost capacity, 
and additional cones were added as fast as they could be 
manufactured until, finally, their number reached forty 
six exclusive of the half dozen on the bow of the *‘Look- 
out,’ which were used as receptacles for the eggs as they 
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were gathered, and for their transfer from the points below 
Alexandria to the Navy Yard.  AlJl of these vessels were 
simultaneously employed upon several occasions during 
this short season—some times turning out as many as 
2,000,000 young fish in a day. 


The details of these operations; may be found in the 
accompanying tables from which it will be seen that 
nearly 19,000,000 fish were produced at this somewhat 
impromptuestablishment. Of this number over 14,000,000 
were deposited in the waters of Maryland. The record 
of this distribution will be found on page 43, combined 
with that of the fish produced at Havre de Grace. 


If thisextraordinary success could have been anticipated, 
and sufficient apparatus in working order had been provid- 
edfrom thecommencement of,the season, lam quite confi- 
dent that the total result above given would have been 
increased to over 30,000,000. But when the records of 
the hatching operations on the Potomac River for 1880 
are compared with those of other years, as given in pre- 
vious reports, it will be seen that the organization of the 
work on such a scale would have appeared wholly un- 
necessary. A 


The Steamer ‘Lookout’? continued her nightly trips 
down the river with varying success until the end of 
June. 


As the law prohibiting the catching of fish after the 
Ist of June is utterly ignored on the Potomac, outside of 
the District of Columbia, I determined to gather all the 
spawn that could be obtained from the fish taken, and 
from them producing as many young fish as possible in 
order to keep up the future supply inthis river. The 
experiences of this year on the Potomac are most impor- 

tant, not only on account of the magnitude of the work 
and of the results accomplished, but as affording a clear 
indication of the good results of our former efforts and 
as demonstrating how readily and successfully the work 


6 
can be conducted in the future, so long as we can secure 
the valuable co-operation of the U. 8. Government. 

It is quite possible that the period of the runs of Shad 
in the rivers has a close relation to the time in which the 
young fish are originally hatched, and the early run may 
possibly be the result of the fish which are first hatched 
in any given season. 

The disturbance of the fish for many years by seines and 
gill-nets has interfered materially with the production 
of young from the earliest spawners, and from this cause 
the early runs were gradually becoming exhausted. 
It is possible that as by artificial propagation we 
have been able to deposit young fish, produced from 
spawn taken from the early runs, the earlier schools have 
been increased, and we are not now dependent solely for 
the supply of the future upon the limited number of fish 
produced by the late runs, which spawn after the season 
is so far advanced that most of the seines and gill-nets 
have ceased their operations. 
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U. S. AND MD. COMMISSION|OF FISH AND FISHERIES 
RECORD OF TEMPERATURE OBSERVATIONS made at Wash- ing’ bn, on the Steamer Lookout AvauNtay th, 188 
, / 4th, 1550, to June 18th, 1880 


‘by W. P. Sauerhoffjand_W™. Hamlen. 
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HAVRE DE GRACE STATION. 


This station was placed under the immediate charge of 
Mr. John S. Saunders of Baltimore, who had obtained 
considerable experience in shad work during his employ- 
ment by the U. 8S. Commission in North Carolina, in the 
seasons of 1878-9. 

The barges, to which reference has hitherto been made, 
having been remodled and placed in thorough order dur- 
ing the time they were laid up at Baltimore, I directed 
that they should be transferred to Spesutie Narrows, a 
convenient and central locality, from which the large fish- 
eries and the gillers could readily be reached. The 
entrance to this harbor had been dredged by the Engin- 
eer Department, to allow safe passage for the steam 
launches. During the early portion of the season, while 
the haul seines were being operated on Spesutie Island 
andonthe Floating Batteries adjacent, these fisheries were 
visited daily and eggs obtained from them, as well as 
from the gill-nets which were drifted on the flats. 

An extended drought, with a prevalence of south-east- 
erly winds, caused the salt water to back up the bay, and 
the water became so brackish in Spesutie Narrows as to 
endanger the eggs. It was, therefore, found necessary 
on the 80th day of May to remove the barges from this 
locality to a point above Havre de Grace, between Wat- 
son’s Island and the Cecil County shore. This change of 
location in the midst of the season no doubt contributed 
materially towards lessening the results obtained at this 
station. 

Particulars of the work conducted under the supervis- 
ion of Mr. Saunders will be found in his report and jour- 
nal which are herewith submitted. 
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MARYLAND CoMmMMISSION FISH AND FISHERIES, 
3ALTIMORE, Md., Sept. 25th, 1880. 
Mas. T. B. FERGUSON, 


My Dear Sir :—Please tind herewith enclosed a rough 
journal of operations at Havre de Grace during the 
months of May and June. In forwarding the same, I 
would make a few suggestions in regard to some changes 
which T think would be beneficial. There should be some 
cover or awning made to protect the cylinders in case of 
rain, as the drops kill the eggs and young fish, and we 
found it impossible to cover them with tops, the rain 
coming on us so rapidly. A folding awning could be 
easily arranged to drop in a few minutes. 

There should also be a hinged plank placed on the sides 
of the barge to enable the men to walk around the out- 
side of it in order to examine the cylinders, place 
egos in them and remove young fish, as we found it 
extremely difficult to do so from boats. This arrange- 
ment could be made at slight cost, and would not be at 
all unsightly. I consider the working of the cylinders 
as now arranged a ereat success, and after a careful ex- 
amination think the results are fully a third more, in 
hatching, than are obtained in cones; the economy of labor 
and attention being very much in favor of the eylinders. 
There should be some improvement made in fastening 
wire bottoms to cylinders, since as they are now made, 
they break at the outer band and lose a great many 
young fish. LI would alsoadvise anet being placed under 
them to prevent eels &c., from sucking the eggs through 
thebottoms. [would alsosuggest, for future service, that 
a better class of engineers be employed, as a great respon- 
sibility is placed upon them, and they should be both 
careful and competent to repair any breaks &e., in the 
machinery. Six or eight first-class, reliable men would 
do more, I think, in getting spawn «&ec., than a larger 
number; for it was my misfortune this season to be 


XxXVI 


troubled with quite a number, when the same results, and 
perhaps better, could have been accomplished with half 
the number of reliable men. 


Very respectfully yours, 
JNO. 8. SAUNDERS, 


April 29.—Cast off from City yard, South Baltimore, 


April 30.— 


May 


with three (8) barges in tow of tug boat ‘*Mo- 
hawk” at 10.15 A. M., cast off from tug ‘*Mo- 
hawk’? at 11 A. M.; off Fells Point, and was 
taken in tow by U.S. Revenue Cutter ‘*Ewing”’ 
to be carried to Spesutie Narrows, head of 
Chesapeake Bay. Had heavy wind from 8. 
EK. with rain all day. Arrived off Narrows at 
5.00 P.M. Dropped anchor at 5.20 P. M. at 
Narrows where we remained ail night on ac- 
count of heavy wind and rain. Steamer re- 
turned to Baltimore after seeing us safely 
anchored. 
Wind changed to N. W. about 1 A. M. with 
heavy vain. Wind increasing until about 4 
A. M. when it was blowinga gale. Had to let 
goall anchors, as also anchor Machinery barge 
by itself and Steam launch. Wind blowinga 
gale all day. 

Wind calmed down about 4 AM. when all 
hands were called. Weighed anchors and 
succeeded in getting barges safely moved in 
Narrows about 12 M. Left in Launch at 1P. 
M. for Havre de Grace, where I telegraphed 
arrival &c., to Maj. Ferguson. Returned to 
Narrows about 4 A. M. Wind N. W. 


—Clear and pleasant. Had men cleaning up 


and regulating cones. Gave the steam launch 
a coat of paint. Wind 8. E. 


—Clear and pleasant. Discharged colored cook 


on account of negligence and drunkeness. 
Placed Freedy incharge of kitchen. Sent men 
to gather spawn; they returned about 11 P. 
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M. bringing about 40,000 eggs. The eggs were 

very indifferent. Frank Farr reported for 

duty as pilot for Launch and brought colored 

boy to do temporary cooking. Wind 8. W. 

May 4.—Clear and warmer. Sent men out to the Bat- 
teries. They returned with about 275,000 

eges. Machinist Flynn and Fireman Slavin 


BS 


* reported for duty. Wind gentle from 8S. W. 

May 5.—Clear and pleasant. Reported result of tak- 
ing eges to Maj. Ferguson. Men went to Bat- 
teries, returned withabout 150,000eges. Frank 
Courtney reported forduty. Wind during day 
N. E., E. and 8. E. Received word that Maj. 
Ferguson would be down. 

May 6.—Clear and pleasant. Sent Launch to Havre de 
Grace for Maj. Ferguson, leaving men at Bat- 

‘teries on way up. Maj. Ferguson arrived 

about 1 P. M. bringing Mr. Davenport and 
eolored cook M. Robinson. | Maj. Ferguson 
returned about 4. P. M. Launch returned 
about 9 P. M. bringing men from Batteries. 
They obtained 475,000. M. Gleason reported 
for duty and was assigned to care of cones and 
hatching. Wind variable N. to. 'W. 

May 7.—Clear and pleasant. Sent Launch to Harve de 
Grace for mail, leaving men at Batteries 
on way up. They returned about 8 P. M. 
bringing about 400,000 eges. Turned much 
colder after sundown with heavy wind from 
S. EK. First eggs hatched. Kges not doing 
well on account of being badly impregnated, 
as also stoppage of water by foul pipes. Mr. 
Davenport accompanying men at night. 

May 8.—Cloudy and overcast. Cleared away about 11 
A.M. Left for Baltimore at 9.52 and return- 
edat4 P.M. Accompenied men at night in 
getting eggs and returmmed at 11 P. M. with 
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550,000. Great searcity of ripe male fish, 
causing bad impregnation of eggs. Had in- 
ventory of scow taken. Colored boy (acting as 


cook) left. 

May 9.—Clearand warm. Sent men to Batteries, gillers 
not being able to cast on account of heavy 
wind. Theyreturned with about 250,000 eggs. 
Wind 8.78; W. . 

May 10.—Clear with wind strong from 8. W. Eggs 
hatching out rapidly. No instructions as to 
distribution of fish. Received box containing 
the folowing articles : Small wrench, tallow 


pot, two 3 inch round files, piece of packing 


and boat hook. Men returned about 9. P.M. 
with about 250,000 eggs. Wind strong from 
S.. WwW. 

May 11.—Clear and pleasant. Received orders to turn 
out all young fish in river above Havre de 
Grace. Turned out at 5 P. M. above Havre 
de Grace 150,000 fish, and about 250,000. off 
Narrows, not having cans with which to trans- 
port them above Havre de Grace. Sent Mr. 
Davenport to Washington as ordered. Re- 
ceived bundle containing pillows. Visited 
Batteries. Large catch of shad (new run) but 
none ripe. Obtained about 180,000 eggs from 
gillers. Great quantities of perch taken in 
haul seines. Attempted to get eggs but was 
unsmecessful. 

May 12.—Clear and pleasant. Wind strong during day 
from N. W. Sent 145,000 young tish above 
Havre de Grace, and also turned out 100,000 
off Narrows. Launch returned bringing Mr. 
Davenport and colored boy, 8. Robinson, also 
11 U.S. cans, one bucket, one dipper, two tin 
syphons and two pieces hose. Men went out 
about 6 P. M. returning about 11 P. M. with 
2DHO,000. 


Bt 
_ May 13.—Clear. Wind heavy from N. W. Sent 300,- 
000 young fish to be placed in river above 
Havre de Grace,at 9A. M. Launch returned 
at 12 M., bringing bb]. containing lanterns 
and a package from Register & Sons. Per- 
mitted A. Hamlen to go to Baltimore to see 
his brother, who had been seriously injured 
by an explosion of old shells. Turned out 
250,000 young fish in narrows, at 5 P. M. 
Obtained 200,000 eggs at night, and would 
probably have gotten more had it not been for 
heavy wind, which prevented gillers from 
going out. ' 

May 14.—-Clear and cold. Heavy wind from N. E, 
Sent 270,000 young fish above Havre de Grace 
at 9 A: M.» Mr J: A: Ryder ‘returned in 
launch. Wind moderate at night and men 
went ont, obtaining 300,000 eggs. Arranged 
a laboratory for Prof. Ryder. Mr. Heywood 
reported for duty. 

May 15.—Clear and cold. Sent 215,000 young fish 
above Havre de Grace. Received by maila 
draft for 8100.00 for incidental expenses. 
Sent Mr. Davenport and Mr. Simmons _ to 
Washington, as ordered. Men went out at 6 
P. M. and returned with 750,000 eggs. Large 
number of female fish found, but very few 
males. 

May 16.—Clear and pleasant. Had a great many visi- 
tors during the day. Sent men out at night 
and they returned with 275,000 eggs. Small 
launch arrived from Washington about 11 P. 
M., in charge of Capt. I. Poplein, who re- 
ported as having been detained by heavy 
winds. 

May 17.—Clear and warm. Prof. Ryder went up to 
Batteries to examine spawn of perch, &e. 


O.%.< 
Was unsuccessful in getting any, but brought 
specimen of cat-fish caught at Osborne’s bat- 
tery. The Agent of the Pennsylvania Fish 
Commission arrived about 3 P. M. for young 
fish. Delivered to him 200,000 which we sent 
in steam launch to Pt. Deposit. Mr. Wright 
visited barges to see working of his new fish- 
hatehing boxes. Found wire too coarse and 
had to carry them back. Men were very suc- 
cessful in obtaining eggs, procuring 780,000, 
This caused us to place a large number in 
cylinders, cones being full. 

May 18.—Clear and pleasant. Sent the cat-fish obtained 
the day previous to Prof. Baird, at the Smith- 
sonian Institution. It was pronounced an 
Albino. Mr. Heywood left at8 P. M., having 
received a dispatch calling him home. Turned 
250,000 fish in Narrows at 6 P. M. Obtained 
420,000 eggs at night. 

May 19.—Overcast, with wind from N. E. Sent 250,000 
fish above Havre de Grace at 9 A. M. Ob- 
tained 600,000 eggs at night. Prof. Ryder 
busily engaged over the development of young 
fish. 

May 20,—Clear and warm. Sent 275,000 young fish 
above Havre de Grace at 9 A. M., and 200,000 
at 3 P. M. -Eggs coming out rapidly. No 
room for them in cones, so had to use eylin- 
ders. Placed 200,000 young fish, from eggs 
obtained on 15th, off mouth of Swan Creek, at 
6.30 P. M. Obtained about 640,000 eges at 
night. 

May 21.—Clear and heavy wind from 8. K. Sent 350,- 
000 young fish, from eges taken on 15th, above 
Havre de Grace, at 10 A. M. Delivered to 
Pennsylvania Fish Commission 250,000 young 
fish at 3 P.M. Placed 50,000 in river near 
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Pt. Deposit, and 25,000 in Narrows. Heavy 
gale from S. E., preventing the obtaining of 
eves. 

May 22.—Overcast, with heavy gale from 8. K., causing 
very high tide and salt water to back up in 
Narrows. Lost about 800,000 young fish from 
this cause. Sent dispatch to this effect to 
Maj. Ferguson. Sent 460,000 young fish above 
Havre de Grace. Rain about 3 P. M., wind 
shifting to N. W., changing about 5.30 P. M. 
to Kast. Grass giving us great trouble, it 
having been broken up by heavy wind, by 
getting in pipes, preventing an even flow of 
water to cones. Placed 550,000 young fish in 
cylinders, as ordered, to be kept for shipment. 
Received dispatch in regard to departure of 
Machinery Barge No. 2, from Baltimore. Ob- 
tained 540,000 eges at night. 


May 23.—Showery, with light winds during day. Ma- 
chinery Barge No. 2 arrived about 5.30 P. M., 
and was moored safely alongside other barges. 
Obtained about 560,000 eges at night. In- 
formed Maj. Ferguson of arrival of barge by 
telegraph. 
May 24.—Clear and warm. All hands at work early 
arranging barges. Sent Launch No. 2 to 
Havre de Grace at 9 A. M. for Maj. Ferguson, 
who arrived about 12 M., bringing Mr. Rettig, 
a machinist, with him, to arrange machinery 
on Barge No. 2. Maj. Ferguson returned at 
5 P. M., leaving Mr. Rettig. Sent men to 
gather spawn. They returned, bringing only 
100,000 eggs, and stated that the gillers would 
not allow them to examine their fish unless 
they received 50c. each for spawning fish. No 
doubt they would have obtained a very large 
number of eggs had they been allowed to ex- 
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amine fish, as a great many ripe ones were 
reported. 

May 25.—Clear and warm. Sent dispatch to Maj. Fer- 
guson in regard toaction of gillers. Mr. Ret- 
tig left at 7 P. M. having arranged machinery 
of Barge No. 2. Sent to Havre de Grace for 
shipment, 1,750,000 young fish, which were 
turned overto Mr. Simmons. <A]so sent three 
men to assist in taking care of them. There 
were 41 cans and 5 large cylinders. Receiv- 
ed dispatch from Maj. Ferguson in regard to 
gillers, offering as an inducement to allow us 
to examine their fish, the following prizes : 
£50.00 to giller furnishing greatest number of 
ripe fish, $25.00 to second and $10.00 to third. 
Also ordered A. Hamlen and Jones to Wash- 
ton. This left me with a small force mostly 
new men and they only obtained 240,000 eggs 
at night. 

May 26.—Clear and warm. Sent A. Hamlin and Jones 
to Washington, furnishing them with trans- 
portation order. Transferred cones and fish 
to new Machinery Barge. Obtained only 
80,000 eggs at night. Men -reported great 
searcity of male fish. 

May 27.—Clear and very warm. Had men at work 
cleaning up and arranging Barge No. 2.— 
Turned 1,070,000 young fish in Narrows, not 
having cans in which to transport them above 
Havre de Grace. Obtained only 100,000 eggs 
from same cause as before stated. Do not 
think the prize system will work well, as the 
gillers seem averse to allowing spawn Cc. 
taken, to be used save in their own boats. 

May 28.—Clear and warm. Strong wind from 8S. E. 
about 1, P. M. Simmons returned with 
cans, &e. 
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Only obtained 40,000 eggs at night. 


May 29.—Cool and clear. Sent 100,000 young fish to be 
placed in Bush River. Launch returned 
about 12 bringing Capt. Tanner and Machin- 
est Barry. Capt. Tanner spent day in exam- 
ining arrangement of cones and working of 
outside cylinders. He left in4 P. M. train. 
Troubled again with backing up of salt water 
and requested him to so inform Maj. Fergu- 
son. Ordered tug to come down early in 
morning to move us. Received 4 reflecting 
lamps for Barge No. 2. Obtained 220,000 
eges at night. 


May 30.—Cloudy and damp. <All hands taking wp an- 
chors preparatory to moving above Havre de 
Grace. Got under way in tow of tug about 
9.30 A. M. and anchored above Havre de 
Grace off Watson's Island in about 30 feet 
water at 12.30 P. M. Heavy 8. W. wind all 
day. Sent men down to gather eges at night 
and obtained 80.000, Rain and wind preven- 
ted gillers from going out. 


May 31.—Clear and strong wind from N. W. Received 
10 transportation orders, and dispatch order- 
ing Simmons to Washington with all trans- 
portation cans on hand. Accompanied men 
down to gather eggs and returned with 500,- 
000 at 11 P.M. 


June 1.—Clear and pleasant. Received boxes contain- 
ing jars &e. from-Hatching house, Druid Hill 
Park. One of Winan and two of Ferguson 
jars broken. Prof. Ryder engaged most of 
day arranging for retardation of the hatching 
of shad eggs. Heavy storm with rain from N. 
W. about 7 P. M. Sent men to Battery 
whence they returned at 10.30 P. M. with 


June 


June 


June 
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180,000 eges. The storm prevented gillers 
from: casting. Great scarcity of male fish 
reported. 

2.—Cloudy and light rain during the forenoon. 
Mngaged Collins and Myrtle from Havre de 
Grace to assist in taking spawn as directed by 
Maj. Ferguson. Sent men out at night and 
obtained 340,000 eggs, Searcity of male fish 
prevented their doing better. 

3.—Clear and pleasant. Machinist Barry busily 
engaged arranging machinery and engine. 
Went to Pt. Deposit accompanied by Prof. 
Ryder to examine specimen of fish reported 
caught there. It proved to be an Albino cat 
fish which we brought with us. Heavy squall 
with rain about 6.30 P.M. Very few gillers 
ventured out, so we only obtained 60,000 
eges. 

4.—Clear and pleasant. Engine and machinery 
started about 5 P.M. working more regularly. 
Sent Prof. Baird the Albino cat fish by ex- 
press by 9.52 train. Sent M. Gleason with 
300,000 young fish on 12 M. train to Bush 
River. He returned at 4 P. M. Men ob- 
tained 680,000 eges at night. They were 
placed in cylinder at 11 P. M. 


June 5.—Overeast with heavy wind from 8. Prof. Hol- 


man, a guest of Prof. Ryder’s, arrived from 
Philadelphia. Had to stop engine on account 
of heavy sea, which interfered with cylinders. 
Profs. Holman and Ryder accompanied spawn 
takers at night. Only obtained 160,000 eggs, 
the heavy sea running off the battery, prevent- 
inggillersfromeasting. Placed 485,000 young 
fish in river. 


June 6.—Clear and pleasant. Machinery &c., moving 


smoothly. Prof. Holman left at 6 P. M. 
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Obtained 440,000 eggs which were placed in 
cylinders at 10.30 P. M. 

June 7.—Clear and very warm. Cylinders working 
nicely and fish hatching rapidly. Placed 55, - 
000 young fish overboard. Obtained 640,000 
eges at night, of which I placed 25,000 in 
Wright's boxes to hateh. 

June 8.—Clear and pleasant. Gave Machinist Barry 
permission to go to Wilmington, Del., on 
business. Placed 650,000 young fish over- 
board. Eges hatching out a greater proportion 
in cylinders than incones. Obtained 220,000 
eggs at night. 

June 9.—Overcast and cool. Went to Havre de Grace 
with Prof. Ryder to weigh roe of shad, and 
found by calculation it contained at least 225, - 
000 eggs. Maj. Ferguson, Mr. Stone of Cal., 
and Mr. Herbert Gill, arrived on 11.30 A. M. 
train. Mr. Gill engaged in settling accounts 
during day and left at5.45 P. M., Maj. Fer- 
guson and Mr. Stone leaving at 2.12 P. M. 
Obtained about 220,000 eggs at night. Large 
falling off in catch of fish reported. 

June 10.—Raining. Capt.'’Tanner arrivedat12M. Spent 
morning in examining construction of boats 
suitable for spawn taking. He left on 4.30 
P.M. train for Wilmington, Del. Obtained 
380,000 eges at night. 

June 11.—Clearand pleasant. Discharged Courtney and 
Hardy at their own request. Received dis- 
patch to send fish to Baltimore. It was after- 
wards countermanded and one received to send 
1,000,000 fish to Perryville, for shipment to 
Maine on 12th. The time for gilling having 
expired by Jaw on the 10th, and having receiv- 
ed orders not to send out after that date, ob- 
tained no more eggs. Very few men gilling 
and few fish taken. . 
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June 12.—Clear and intensely warm. Thermometer at 
9 A. M. 92°. Had all hands hard at work 1 
P. M. taking up young fish for shipment. 
Terrific storm about 2.15 P.M. from N. W. 
with heavy rain, striking us with full foree, 
causing us to break adrift and be driven ashore 
on bank of river. Lost 500,000 young fish 
overboard and 380,000 eggs nearly hatehed ; 
also, three anchors, chains, &c. Sueceeded in 
getting 900,000 young fish safely to Perryville 
before the gale. Informed Maj. Ferguson by 
telegraph theresult ofthestorm. Clearedaway 
about 6 P. M. and had all hands at work 
hauling barges off. This we succeeded in safe- 
ly doingat high-water, 11.30 P. M.,and moored 
them safely alongside “Cochran's Iee House 
W harf.’’ 

June 13.—Clear and very warm. Spent day fixing up. 
Had heavy squall] and rain from N. W., about 
4422: M. 

June 14.—Cool and pleasant. Maj. Ferguson arrived at 
11.30 A. M. and returned at 1.30 P. M. Cast 
off from lee House wharf and anchored in 
stream, as directed, at 6 P. M. Forwarded 
iron pieces, &¢., to Maj. Ferguson, by express. 
Prof, Ryder left for Washington at 2 P. M. 

June 15.—Rainine. Discharged Captains Poplin and 
Farr, machinist Barry, engineers Woodland 
and Jeffries. and spawn-takers Freedy, Fletch- 
er, Bailey, Mittendorffand Myrtle, whose ac- 
counts I forwarded Mr. Gill. Sent by express 
to Perry & Jones, evlinder with bottom &e., 
as ordered by Maj. Ferguson. Engaged most 
of day taking inventory of barge No. 2, and 
sent all bed linen &e., to be washed. 

June 16.—Clear and pleasant. Light shower during 
afternoon. Sent hoisting engine to Washing- 


oe 
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ton, as ordered by dispatch. Took inventory 
of barge No. 1, and had paint &e., on sleeping 
barge all washed. 

June 17.—Clear and pleasant. Sent Launch up and ob- 
tained { cord wood. The day was spent in 
cleaning up &e. Washing returned at night. 

June 18.—Clearand pleasant. Received five large boxes 
from Washington to store blankets &c., which 
we did, leaving full list inside. 

June 19.—Clearand pleasant. Day spent inclearing up. 

There was nothing done afterwards but the sending of 
two of barges to Baltimore, in tow of Taylor's tug, and the 
remaining two left at wharf at Harve de Grace with 

Launch, in charge of M. Gleason, machinist Flynn, and 

fireman Spillman, of U.S. N. 
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FISH AND FISHERIES. 


S. Fish Commission Barges, from May 3d, 1880, to June 15th, 1880, 
Saunders. 
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a No thermometer to take temperature. 

b. Very low tide. 

e. Very high tide and water brackish. Rain about 3 p.m. ' 

d. Rain about 5 p. m. 

e. Moved barges to Watson’s Island, above Havre de Grace, on account of salt water, 
at 10a. m0. 

J. Very little tide; caused by river backing it down. 

g- ‘Terrible storm at 2.15 p. m., with terrific wind, causing barges to go adrift, losing 3 
anchors and be driven high on rocks ashore. 

h. Moved alongside Cochran’s ice house wharf, having lost anchors in gale. 

i. Heavy N. E. storm all day. 


XL 


“BUL[PAAID “IJ, 01 PAIPAT[ap IsIz UD u 
‘umveds Suryv} uaut jo auos 


Aq payiodaa sajeur jo Ayoagog 9 ‘s85a jo Taquinu [[Ny Surpjark jou pue |jeuls usyvI preys “YIOT UO uaxL) sd3a wioy ‘aovig) ap atavy{ aroqu 000°S1z@ paoxr|q "Y 
“yO aya UO UAL] SHSa Woy ‘aovI4 ap a1AL]T 2A0qu coo‘ole paorig a 
‘sida jo taquinu 
[ty Durpjar4 you puv pavy Arar uayey peysS “Yas UO Wa4vI S839 wody ‘aVIZ) ap 24AU} PAOqE 000.00 pasv[g “SMOMeAY ansodg ul sada Oo00‘0b1 pase ¥§ 
‘yaZ uo uayey} soda WoOdy ‘adutr) ap atAv}T eAoqy Ysy Coos HI paoe[d “SMOIMUN atnsiadg ut ysy C0000! paavid a 
"ype UO Buyaaragty “fy OF pataatjad "4IQ UO Uaxey sBda wo.sy ‘aovig ep aAvp aroqe ul Yysy Oovfo$1 padv[d “SMOAIEN alnsadg ut ysy ooofoSe pasxiq p 
r "IDS pue yr uaxe} Sd53 WoAy paydLY “YIOT JO SUILAAD UO SMOLILN annsady ur no Yysy o0o’t1h pase] 2) 
“pe uo udxLVI SAHa Uo, ‘SOLE YI UT INO YsYy SUNOA OOOOr padvid —“@UOD UI [IO [vod suiddoap auo awios Aq ‘1so] $339 Ooo‘OST 7) 
“Sunod 00) uaxe7 Auew iwaid ve puv pareusaidur Ajpeq ssaqy D 
ooo‘osz 2000'S ~  ooo'Szé ooo'S1 = oo0foFE [are z te o$t*z gl Avpung 
* loootoSZ y ooofosZ ooo'ob = 900‘ 064 oF “Ss 6ze o006*F SI AvpAinqes 
joooSzt 6 oo00'sat o00f0e ~= | o00* SFE fi ge git ool's tr Avpig 
oo0‘o1z / 000‘01z 0o0o‘ol 000‘0cze (3a OL 681 oSLi1 | €1 Aepsany J, 
oo00'szz 2 coo'ste oo00'Sz |o00‘0gz €1 Lt of ; : Sapte ci Avpsoupa Aa 
o00'00c p o00‘061 ooooL oo0fo0t o1 Il oul oO oSg 661 Seg‘1 orn It Avpsan qT, 
ooo'Siz 2 ooo'siz oo0'St | o00'ote S11 gt 11 6+ £E9%e 10z Sze o10cs OL Avpuoyy 
o00'oLe o00'ole ooofof ooof00& | 1 1é 1Lz oS 1*z 6 Avpung 
oootors ooo‘ors 090'09 ~=—_ 000009 &fot 6h gif 000'te gSz ooze 009‘z 8 Avpanies 
ooo'sbz g 000'Stz oco00'SZ1 |ooofozt ee Ly ge tz o£ ‘gf 6g90 o1gf€ L Avpig 
o00f00F | 000°0F eoo'SL = 000 SL oz te 000‘gz bot o1g't 9 Aepsany J, 
o00‘fg1 000'Egt ooo'lz |o00'061 6 Ser gt oog ‘o£ got ofg ogo%e S Avpsaupa Ay 
o00'oSz oo0'oSé ooo'Sez a00'SLz (5 OL o$@ joooftr bSE ogg‘1 $ Avpsan y, 
oco‘olr =v ooo‘o! ooo'o& = cco oF \ ee we $ 000‘0% Ooze o09g't € Aepuoyy 
| | 
*SULOYIey | “SUIOYIe 
‘peys | °*x90 ‘SUL. Serr Saat “ 
- ee ay : * a roe an -19F{'ON peys “ON HEE WS | z o AHaAM 40 AVG 
er Pe | oe lee = lee peas cee, a. eed coteetes 
ARTE AA SST | ‘Ustop | ‘'sd3q ‘da | sia | ssayeyy | SE! . “SHNISS-10VH pee a jo yysue] Z¢ 
UAH.LO 1VDO01 ‘GHHOLVH i -NIVL |— a | eon ee mee. 2S eRe ad MALIN yeti 
NLGALISOd NIGALISOd HSIt | -JO. | | *CANIVL 
“HO HSId | -Ad HSI | | “SSO'T Sso0u | “HSIa Hdle | —Ad NUAVL HSI “dO AYAM HSit “ALVdO 
' 


"SHOPUNDS *S of AQ ‘OBR ‘ADIT YJOL OF 
‘oggi ‘Any PE mors ‘sating *S °/) ay Mo “PY ‘SMOLAA] 21)11SAGS J p2jupuo? SNOTILVAAdMO ONIHILVH AO GYOOAA 
‘SALMA HSTA GNV HSI dO NOTSSTNNO) “PK 


AOINAHM SHOXIOS 


XLI 


‘WW OF 18 Tae I]RS Jo WWNOIF UO pUrTST S,uOSIe AA 01 SABIEG Paao]y ‘Ino SIaT[IS May LayBIU ew UNIOIG “x “YASz 
JO S859 woyy IaATy Ysng uoNNqmasIp tof Sy Sunod ooo!oS1 quag ‘a “payeudaidun Ajpeq sisi ‘sur jo ie 10; 29v15) ap IAB L{ Adoqu puasiou pyno-) "pz pur 
pee To sisa mor ysy Aunod ooo'oZo'r SMOLIN UT INO PRR] T 7% IYO AY “AJ JO saxoq Suryorey mau Aq Auvnh poor yso'7 ‘sepemr jo Ao.vos Aq pareudaidiuy Ayprq 
sulaq ‘prq uaa uayyrsdsy “7 “paytodas ysy ape jo Ayouwos weir “istz puv oe ‘61 ‘gr jO soda mos ys Suno’ o9o0'oS2") yuanidiys 104 aovag Op AAP O2 JUag “s 
“Ylgi jO Sasa uloday SMOLIEN U1 Ysy SunO0A OoO'obs paov{g “uayLI sia May 10) syUNODdL yoryas “ysy adit 10} aoardy "903 10 Saas Suowy ays ~< “yids jo s88a wos; 
e981f) ap a4 \UFY eAoqge usy £ OA 00K ogt Nid b “yqgr uo dl ASSIWUUIOT) ‘td O71 Ys sunod o00'se Ppetealpac] “4yq91 Uo UdHETS 72 moldy a0Els) ap DAVY aAoqr Su 
BNO’ COO*OS paovig "yaIS1 uo uayEy SA MOA 9OVIT) ap BIARTZ aAOqu YSy Sunod OoO'OSE paovig “¥ “yIS) UO UayY) SB5a mo. YaaIg ULMG ul ysy Sunod ooo‘ o0e 
provid St UO UAV] Seda WI, D9VIF) aP PIAL] aroqe ysy Sunod OGO'o0" paorjg "TY “W Ol dw “YItt uo WaAV] SOBA WOAJ BIvAT) ap aLAv}Y 2Acqu Ysy Sunod ooo'Sgz 
perl “8 “JN Vy OF ie “yar pu yet ue uaxei sdBa wo avr) ap AIAVH VAoge ysy Funok ooo‘oSs paovig ‘” “yIWt UO UayL) SABA WHOLE "JY “dq 9 INOGE SMOLIEN 
antseds ul ysy Sunok o00'Scz paoeig “4 ‘apio suosnd.iay ‘feyy tad su daay 01 ‘pee uo pavogiero sapulyso ur paosvjg 7 “ISi@ uO wos “sy “G AAvaY &q du payouq 
Staq tava qyyus Aq sy ZunoK coof00€ yso7y “Hier pue YLT usxv1 Sosa wor “JX “q 9 IV YSy Funo0A ovo'vos “vy jO satiay 


j{ JO [9uolsstUWOD 07 pr.aatfad "Y 
o00'sé v ooo'Sl | ooo's ooo'0g ; + 9 os oof of Aupung 
O90°O3}e = ab 000‘01z 00001 = OOS Ozz | 11 €1 691 oot '1 6z Sepames 

| | | ge Avpug 
nm OOO‘ OE c00'0S |oo00'e joo0f001 |S iS err | Bou le _ Avps.any y, 
2? 000°06G 000'09 000°US | + 9 zs = ty Xe SES EE | 
o00f0S1 s 090'0S0'r =O00fOS1 {o00'06 )~— goo oke zl br if1 oob'1 Sz Aupsan J, 
}000'SZ 000°SZ jp9o00'Sz 000001 ¢ ib gs ope te Avpuoyy 
o00SFS OOS looe*St ~— @OO‘OQS gz cf L£Sz ss é fe Avpung 
o00'Szo 4 oa0'SeS o00'St ‘ooofotS | Lz €€ 612 20 @ ze Avpanies 
¢d O00 oSF COOOE |ooo'ogt | tz of ogt 2Onns ate Aupiy 
fa 000*009 jO008OF — OOO’ Ota | cA oF Oz emits oz : Aepsany 
ov‘ ogs u 000095 | 000°0F | Q00f00g | of oF aS a tae haat SPUROUDE AL 
oootott 7 000' ote ooofoge 7) oo00'oF Coo Ozt | 1Z be for : Pee Bate | gt spaced 
ooo'ngt 000'ooL 000°00E = Ooofos 000 og | 6¢ es oge ghl r= Pent SOn*t us fi - epuo ly 

| swoyley “SuOUIe 

* 


‘peyS = "xSOy Bua ; | 


*peys "ON “palsy: “NAMM AO. 
“ON yo"sqrq|-ioq7-0N peys “ON paws. Pausia 2 14M AO AVA 

; ‘ ayvul Su ae pe =[ney 2 2 
| *sare “SLUN 4 ; Sus e lS 6 | 
“SMSLLYAM Msn aa sp SME aio Sa: ~1aVH J Sas ately |= S| 

NAH.LO 1VvO01 -NIWL ’ : “ ae ess 

NIGALISOd NI GaLISOd “40) "da NIVL ; 

“Ha Wstd | -ad HStd | ‘SSO'T SODA | “HSIA Wd le —Ad NONV.L HSId AVA HS Tel ALVC 


AONSHM SHONNOS 


‘panunuoy—sispunes “Ss oul Aq ‘oger ‘AvPN YIgI OF ‘OgeT 
“AVIN. PE wory ‘Sadiq “Ss “7 ay3 UO “py ‘saouuEN annsedg 3x payonpucs GNOLLVNAdO YNIHOLVH AO AMON 


“SCHUM STA NV HST dO NOPSSTN WO) “CW 


XLII 


. ‘a1oyse OF 0) Sedieq 
pur ino Ajrwau asa yoryar ‘yor Jo S89 asoj OF SN Bursneo faasyi Jo stwyo »vo1q) puw ‘AOYyduY Bexp 01 sosivq Fursnvo “yy ‘gq S1:z Iw yer uo u03s oylsi9] peyy 
‘porusaaird wtoys ing ‘sure OF paddiys aq oy popuarut o419M\ YOIYA ‘YSY SuNOA ooo‘oeL yNO pon] 
“y16 puv (1g “Yad Jo SBBo wor ‘DUIIY 01 OF 01 YleT UO “JN “g Z TW YSy BuNoA o00‘006 paddiys 
“yag Jo SBSe wor “yi” uo puxjsy s,uosTe Ay ousoddo sivy uo ysy Suno¥ ooo'ocot pare 
‘yaS sBSo wWosy J9Alt UL Ysy duno ocoo'ov paovig “Y “yIt jo SSSa wos ‘sy BunoA ooofoSg 1941 ur pacvzjg 7 ‘p1t jo 
sido woy ‘ysy Sunof ooo'Ss sdait ul paoejg “/ ‘pues pur ast Jo s#59 wos ‘ysy duno oootogh saa wi paor[g ‘a “ino Furos saaypidt Suiqusaaad “M 'S Wody a[Rs 


Savoyy “Avy isi€ jo sB3a woy “woroq a1 UI Yearq puv SaapmfAD jo MoysI9AO Aq ysy Funod ooo'Sgt ioait ut yno yoy “py * VI YIOS puy yibe uo UyeI SESo Woy 
laary ysng urysy Sunod ooo'Sge pase q “2 “MO AutAvy wosay ssappis Suyuaraad qjenbs Aavayy *g ‘no SuroF wos ssayrs Auew Zuyuoaaid w03s Aavoy{ 7 
o00'Sghz oo0'gt1'6 jo00'gSo‘z1 o00'Szh [pOcsere peer eR o99 | 14g 601'g EE E€EIOT £S6%z 10z‘°gb| oflot%z , | > ae 
| = oe - — _ ——— re 
looatege o00ogt lo0d%ez ~—|o00‘ogt | 6r | vz 98 eles o1 Aepsany |, 
000{001 7 /000'001 | on0‘00z jooo‘oe +=jo0ocoee =| at Li 16 sete 6 Aepsoupa Ay 
o00'002 5) |000'002 o00foz jooofoze =| 11 € zs oor t 8 epson J, 
900009 / 000009 coofot jooofoto = zk oF Lg¢ 009" L Sepuoyy 
‘ooofo0F 2 00000 o00‘or = 900‘ OFF zz 62 tbe SZg°r 9 | _Sepung 
jooofo#1 =p oo0for1 00002 ~=— 000001 8 er z9 cotey “TEA | Avpanqes 
|000'0S9 2|000'0S9 O00'0E 000089 FE LE o1z =| o00't 1a _ Aepiy 
o00'SS =ga00'SS 9008S ==. 00009 € € Sr oof € _Avpsany y, 
jooof00f ~~ oa0‘ 00 coofor = 000 OE £1 0% 621 | ool‘z z Aepsoupo jy 
(000091 4 \000'091 ooofoz jooofogr | 6 or gs slo 3) Avpson fj, 
|oo0o' Sev ooo! Sab oo0'Sz jooofo1S | Sz lz 622 OOZES =F i _ Aepuoyy 
| SOIEyp “SULOyIeT | | 
| | 
| ——= - = es ee 
| {PRIS CHOON SUS ye con Sill, (Se enG Aaencn 
| | aces a ee a ‘| ‘ON jorsqtionon! SON -panem) Ee | Eul we 
ay eal Pa are ; fesreti eas Ses ee ee ae 
| 7 Je - } ~ CG, De ¢ Lc Raaean 
‘SHALWAM | ‘SMGLLVAN SL a Cage a a SIP | ert - TONS : ae | jo wiFua] | = 2 
IMHLO | ‘TVO0 ‘da HOLVH I Ze NI Ia Tea ‘ _ : pew ele OND - 
NI GALISOd NIGHLISOd! A “TO 4 "CUNIVAL 
“AQ HSId | -AQ HSIa | ‘SSO'l S9OU | HSA dle = SAP NGL ESTo ; : “ALVG 


| HONAHM SH 


‘panunuoy—siapunes *g ‘ouf Aq ‘oger ‘(ey yet OF 
‘oggi ‘Key pf woy ‘saieg “9 “A 94} UO “py ‘sMoieN ernsedy ye payonp409 SNOLLVWAdO ONIHOLVH AO GYOOAY 


“SOLUHHSIA UNV HSIN AO NOTSSTRWOO “CH 


XLIII 


| 


saspuneg ‘g ‘ouf Aeq ‘D/euanbsng aovinap"HH Og, = (000*Sgz_~—s'o00'Sgz_— sj oz_=Sg, | Aepsanyy oc =, Aepsanyy 


us]WeH % yoyrenes, 9,404 30d AQ'AD'a‘yseM) +, Co0ofo00F ooo‘ocoh joc ,, | Aepsanyy) oz ,,  Aepsanyy 
me as 3 <a SIEIZXVOP “Hi ooo‘ose = ooo0toSz_— | Gr Cg, Aepsoupaay 61 ,, Aepsaupay 
sagpuneg ‘g ‘ouf|Aeq ‘> vuanbsng ieN osedg ,, jo00'Szz o0oo0'Szz ots 8 Avepsony' gi ,, Aepsan yp. 
uurutanyIg “MD 930g 30g AQ‘ 'D'A‘YStAA 5. ~~ 000'00z ~—'000‘00z Orne: Avpsan], gi, Avpsan 
STA “a [Avg sa ovuwi0jog Syd0y Jog a 000‘o00£ o000‘o0t jAyieees Avpuoy) Zr. Avpuoyy 
uUBUIONYOS “A *D) 9,10g'30g'14'H'D'A‘YSeM ,, [000001 jcoo‘oo! Lies Aepuoy 41 ,, Avpuoyy 
SuOWIWIG UOIMAN Aeq ‘dy JUaxNieg aBvVarG  ,.  00OSO0E ~— 00000 Ol cess Aepung gi ,, Aepung 
gueUIanyIg “MD 930g Od AQ°|O'A‘YSeA =, C00 Oz 000‘07 Giaear: Aepuns 91 ,, Aegpung 
COM ee at 39 WwWI0JOg P,rZpwaquing, sy, 000‘00£ — ca0‘oof See, , We Ae pINeS, S142, Aepanyes 
uuPUanyIS “MD Ca, IPUI0}0g 5,  |000‘09 000‘09 or sn |) Aepamee Si =, Aepinyes 
” oa 9 os » ». |000'Siz jooo‘Siz Se ey, Aepimjes: Si. ., Avpanyeg 
” ee ee a 0 | 4,  |ooefoZz jooo‘odz REI%s | Aeptig) V1 .,, Aepuy 
- Ee 4 "i sey ep'H| .,, joootoS€ |ooo‘oS€ Ci- 3, |° eps er 2,5) Aepsmogi 
ty oss ” ” 3 000‘061 000‘061 €r°.,, | Aepsangg) er. ,, ) Aepsanyy, 
1 Se ne o oF ACKIASSeas! —,, 000‘00] 000‘001 z1_,, ‘AepsoupaaA zi ,, \Aepsoupayy 
sispuneyg ‘Gg ‘ouf,, evuanbsng sey op yy, o00'Str 000" St 1 zi ,, Avpsaupaa,! zi ,, Avpsoupany 
‘af ‘suryuof -H Mm Aeg ‘3 juexmeg », |000‘00z  |oo00‘o00z i oy Aepsany, 11s, Aepsan 
uueulanyog “AA ‘D) 930g 10g "1q°q ‘D'A‘YStAA' ,, |o00‘011  |ooo‘or! Ue i som Aepsony! 11 ,, |- Avpsany, 
9 29 89 3 9 ORI) OP “FH aa 000'0S1 '000‘0S 1 th (amen Aepsony, 11 ,, | Avpsany 
” oon ae? ren » | ” », |oootoSz joo00‘oSz i ag Avpson]y| 11 ,, Aepson y, 
siapuneg “g ‘ouf\Aeg ‘5 vuenbsng “ten 989dg  ,, = o00'€1t ~— oo 1 (oleh Fe Avpuoy, or, Aepuoy 
yoyrones -g “wM} 930g) 10g IQ°yO'a‘yseMm ,, 000‘0$ \000'o0S (Chae wae Aepuns! 6 ___,, Avpung 
uuewdenyosg “MA ‘O|Aeq ‘a jJUaxnied, a4 000‘00£ —_|o00‘oo£ Se ins Aepinjyes' g ,, | Aepanjes 
yoyrones "Gq °WM 930g 10g 1q°y OA‘ YSeM ,, o00‘See ooo! SEE Qian Avpanyeg, gw, | «| Avpanyes 
siapuneg *g ‘ouf Avg “p vuanbsng ‘AeN 9sedg -pyy oo0'o! (000‘O1 L Ae Aepuy!| 2 Aen) Avpliy 

JO ADUVH,) IO | “WYAULS ‘SOVId "ALVIS “peyurtq | woxey “yUOIA "ION “yoy | “yOOM 

NI YAASNVUT AUNVLA Ayenjoy | Ayeurstg jokeq jokeq |jo keq) jo seq 

“aL dG. MOIOLS WVANLS NI ‘"NOILVLS 


‘HSI dO UAAWAN 
HST AO USENON lqaoyig HSI LLva| ONIAVA'T JO ALVG 


"AIUOISSIM IMO) SUOSNEAI-T *F . ZT fo uoiszaaip sapun 
mors ssmo) Ysty punjravpy Ag ‘Oggi ‘yglz aun of ‘oggi ‘ysl Avy mo4f apy QVHS AO NOILOSINLSIG AO GUOOAY 


Aaxty JN SB sia eae “Jy syseguiaeq| =», ‘Jo00%oS 0000S Gz) 4 Aepanyeg 
SUOWIWUTY UOJMAN ALG “D “ALY ysng +»  |000°OS1 o000'o$1 (oroteaae Avpanyeg 
YAVID NA tees 40g 30" aoc “USER vs 000°0S1 000'OS} Scien; Atpuyy 
Rs i on 48 7" " -y  !000%SZ o00'$/ | ae Aeply 
Stopuney “gy ‘ouf Avg ‘9 vuenbsny ivy o,sady 000‘0Z0'r ao0o'oZo‘1 | Ze ,, | Aepsinyy, 
IEE NT lo ss oa 5 + 000‘0St 000'oSt Le, |» Sepsiny | 
UULWTINYIS “AL “D) 990g 30g ANA “DC ‘YSEAY 000‘00P 000‘00f gz ,, Avpsaupay 
=. (oe 2 i ee | JUdXN}eg jaane’y ss o00‘00S*t oo0'00S*1 gz ,, APpsoUpary 
UzgUL_Y HY Yoytanvg., IBUIOJO Iq SAI[XOW oss 000°00§ 000‘00S gc ,, \Aupsaupar, 
uUTUMaNYOS “AA “> y, juaxnied aseavry “P]Y 000°00S 000‘00$ Saar, Avpsan |, 
SUOWLUIS "N ,, ayoonur nN piojvag [aC oooto$o'r oo00'o$o'1 aeenae Av psany, 
Ud Ue] Lee Avg") ovui010g iq $s AajxoyN ” 000‘00$ 000‘00$ Se. ie Avpsany. 
WROD ON “A 990d JOq*IQ’T *D-q‘yseAy. + ~~ 00000 ~—od0‘o0F Caan Aepsan 
sHopunvy *y out Avg -3-e,uenbsnsiaen o,sedy, ;, 000'°OTZ 000'OFT UKES a Aepuoyy 
UULUMANYIS WAI 990d Og AQ 'W “DC ‘YSU an 000°008 |O00*008 Ue Avpuoyy 
Ss ne : aS .. 000'Sz \000°¢z (Sy eae ee Avpuns 
J Uapwe yp Y poysnery Avg IVUIOO,| » 000‘00z (000°007 CEs Aep.Iey 
4 UU Unto “AWD 9904 /30q AQ’ TD “YSU a 000°009 000° “009 GE 45 Aepanyey 
Stapuneyg "ys ouf ,, vuanbsny aaviry ap °F i 000‘0g9t (000‘00h Goa, Avpanjey 
hy Re a eg jUaxned QaBPALS) s, 000*009 000‘009 Mee, 5 Aepuy 
UdTULTY WY fOyioney — ,, 10d 1Q HDC “‘YsSeMA ” 000°00T 000°007 NG S53 Aepiig 
y Te ee ae . IBN d,sadgi -=,, <4o000'Sz 000‘Sz Nike Aepiuy 
n ef ichs a ts a i, 000°0$ 000°0S Neen Avpuy 
. rar Grn 0 Ni UI) Sp yi: Ov0*0SE o000'0S¢ iG = cee Avpuy 
oi as) f oka oe) : 4991 UPMN “4 000°60OT 000°00T OT Aepsiny 7 
Stapuuvy “sy ‘ouf Avy “5 vuanbsns aovwryjap "yy “PIN 0o00*o00z 000'00T oc Avy Aepsany.y 

JO ADUVH JO ‘"WVONLS  “dOVId  ‘ALVLS) “wexe “UdNP YIHOJY Yao AA 

NI UAASNVY] . AMWUA Aqenjoy = Aqearsiug yo keq jo Aeq 
“ATM |, “HSI AO WAAWAN CG MOOLS WVAM LS NI 


“PINUUOD—*aHOIsS2UMMOD *UOSNLI] 


QAO Tq UST ALVG 


ago uOLpIALIP AIPUN 


6z ,, | ‘epanjes 
(cl ae Avpanes 
On Aepi gy 
Soom Avply 
Le —,,>| ABpSInU 7. 
Le ,,- | xe psany J, 
gc ,, Avpsaupary 
gz ,, Sepsaupar, 
gz ,, Avpsaupard 
Tora Avpsan ]. 
Sz_,, | vxtepeeny 
Sz, | 2esepsonry 
ao Avpsan 
Le Avpuoy’ 
He Aepuo yy 
eon. Avpung 
Seis ep.nqes 
eae Aepainyes 
CE te Aepanges 
a ees APL J 
i atenr 2 Aepug 
Greg Avpty 
Merete \Uplly 
io, Aepiy 
oz ,. Avpsanqy, 


oz Kew ARpsanuy, 


"YIUOY —4AAAA 


JOBEG LE woeneay 


NOLLWIS 
ONIAVAT AO ALY 


MOWSUMUO) USL] Punph.wpy AQ ‘Oggi ‘ysle aun og ‘Oggi ‘ysl ADpY tmosf apo WHS AO NOLLOIMLSIG AO GYODTY 


XLV 


qtFTD) ON “A 
af csurpjuel “HAA 
ae aN a 
sdapunes °S uyo[ 
Yoysonesg ‘q “WAL 
siapunes °S uyol 
ASETT NS 
siopunesg Ss uyof 
Saxly “W'S 
Sdapunes “Ss 
EID Ne 
S1IPUNRG °C 
YIeID N A 


‘af ‘suryuaf “Yow A Aegqe > 


YALL ON URAL 
Siopunrg Ss uyo| 

UOSLAT‘) “JV 
Yoysomnesg “{ “MM 


syudUILIad x9 10} pasy) 
s}uattiad x9 10} pasy) 


TIM Sed Aq ra ED Ge VSE AN 


Avg “3 


SJUIWILIad XI AOJ pass) 
IBWULOJO) S|[RA IPT 


IIOq| 30d “1G “HD d USPAL 


bie) 


7 


3: 


39 


9 


or) 


ie) 


=5 ss bie) 


euanbsng yy eA, HO 


IVULOIO WyseAay Vy 


evuanbsng 4; IA HO 


OVUM OVO, SPA LWT 


vuanbsng 1] IwWA HO 


yUIXNIR | IBUAVG 


uyof Arq ‘> v,uanbsng 4 IBAA HO 


9104) 30d 49 “A| Dd USB M 


uyof {eq -> euanbsng 1, WA HO 


91d) Wd “AGA! YSBAA 


NWO STV} aL] 


9,304) 390d "Q A) O'd YPM 


9 


ss 


ss 


79 


2BW010,f) S|[P] AAW] 


vuanbsng yy AV HO 


“ARYL ysuq) 
IBWOIO Iq S_AIXON 


sdapunes *S uyof <eq ‘> e,uanbsng 3], AY HO 
I104) Id AQ Al D dM SPAN 


YAC[D ON 
eee Neal 


AO TOUVHD 
NI MHASNVY 


Od) Od AQV’A Da “UseAd 
AO 
|AWV.LA 
| -anT, 


“WWeRLLS “AOV Te 


9 


Py 
vA 


000‘0S \900‘0S 

000°S¢e (000 Sg 

000°00¢ 000‘00¢ 
000*SZ1 jo00°SZ1 
000 00S 000 00S 
000 SZ 900 $Z 

000 OO! 00000} 
000 OOF v00 OOF 
000 OO] v00 OO 
O00 OF I oOo OF] 
000 OOF 000 LOf 
000 o$g ~~ j000"0SG 
000 $Ze ooo $Ze 
ooo $¢ 000 §§ 

000 oof 000 0of 
000 O9gF 000°0QF 
000 0vf 000 00fF 
000‘00g 0vu0 00g 
000 SLi ooo SLI 
(000 00S 000 00S 
(000 Set 000 Set 
1000 $9z 000 $9z 


000 $Zz 000 °S$Zz 

000 of 000 of 

000 ‘0 000 of 

000°007 )00*007 
‘poyuryd “ude | 
Aqenmoy | ypeursii9 


“HSI JO WAAIWAN 


Qian Aepiy 
fale ak Avpuoyjy 
Cileeer as Arpuns 
Sites Avpuns 
le ar Aepanyes 
Cle ABPANVRS 
Zl 3,| ABDINjES 
ZI 45°| ABpanges 
6 ,, |Avpsaupay 
6 ,, |Aepsoupa 
oR eater Avpsany, 
Qa ay Sepsony, 
L ” ARPUOTY 
hs Ser Avpuoyy 
o> 45 Avpung 
(ey mere ARpPUNnS 
Wig. asa AVPAN}ES 
|S 35 fepinyes 
hae tp Av pig) 
Pye 50 ADL 
iP 9 Avptty 
iS des Avps.any L 


{eps upea A, 


z oy JAR psaupaAd 

i aun{|  Aepsany 
| 6z Key] Av p.anqes 
Hyquojyy | “$82M 
jo eq | jo Avq 


| WOOLY WVANLS Ni 
\Q4OW TG HSIY ALY CG 


Ol. 2, Aepuy 
Ci 5 Avpuo jy 
5 ee Aepuns 
Cie: Avpuag 
A ee ABPANYLS 
ra eter ARpANyeES 
Gila {epinjzes 
rau gas Aepanyes 
6 ,, |APpsaupa A 
6 ,, |\ABpsaupoAy 
ot Se | Yepsan y, 
Gin, Ae Aevpsan yp 
par 6 ARpuoly 
ne ee Avpuoyy 
are is Avpuns 
Oe saa Avpung 
5 ak Avpanyes 
ar Aepames 
= = APPLY 
eee AYDLI 
ye aaa Avplg 
i Hn | hi asalainay, 
Ce, {epsoupa mM 
zg, [ABpssUpa AA 
1 aunf) Avpsony 
6z Av) = Avpanaeg 
“WIGOW) = APP A\ 

jo \eq} jo deg 


NOLLV LS 
ONIAVAT AO ALVC] 


panunuoy— “morse mMosussagy ‘gg {foe 0122.42) Aapun 
MOLSSTMMOD YSt] Puvphavpy AY ‘OMI ‘ysLe 2uNZ, OF *OB8I “Yl Avpy mors apvid QVHS AO NOILOGINLSIG AO GYOOUN 


XLVI 


| | | | Goolgerite\ com! a6r ‘Ez | 
: sy 99/81 dx) AOJ “UT "S,WS 07 p,raoyy| ,, 000 ‘oo! |000‘oort IGE. vere Aepung Zz ,, Avpuns 
La ery | s}uawuad xa OJ pes), 000'091 ~—- (000 ‘og I CE. an Aepsan], cz, Avpsan |, 
Pg YD N | sjuewitiad xa JO} pass) “PIN 000‘001 ‘0005 oo! 61 aunf Arpanjes 61aunf) Avpanqes 
JO AOUVHD [eeonn| WYANLS  “aADY Iq | ALVIS) “payuerg | “URAL, ‘YON, «—"YAAA yuo SEEN 
NIMAASNYY | AWWA! Ayemay | Aypeursg | jo Aeq | jo keq jo feq | jo seq 
enw ‘HSI AO MAGWAN COOLS WVAMLS NT "NOLLVLS 


d4OVId HSIY ALV( ONIAVAT JO aALVG 


‘panurjuo: Dyess eS SOD) UWOSND I), ie Aa A) fo MOP IIAP AIPUN WOU 


SUMO) Sto punphanyy fq “osey ‘y21z 


UNG? 


OF “ORB “UPL hy mods appt GVHS AO NOLLOAIYLSIC AO CYOOUN 


XLVII 


In order to insure the active co-operation of the gill- 
net fishermen, the U.S. Commissioner has for several 
years generously paid to the gillers fifty cents for each 
ripe female shad delivered immediately as it was taken 
from the net. The fish were invariably returned to the 
fishermen, after the eggs had been taken, and as this 
Operation caused no perceptible injury to the fish, the 
premium was a strong incentive to the co-operation of 
the fishermen, asit was a source of considerable protit to 
them. 

The Maryland Fish Commission has never consented 
to pay any thing for the privilege of taking spawn from 
captured fish, as it has considered it but just that the 
fishermen should co-operate in a work intended for their 
future benefit. The U. 8. Commissioner, however, has 
made this contribution to the fishermen on the ground 
that a portion of the fish produced from these eges were 
subject to be shipped to other waters; but as the forces 
employed by the two Commissions were operated as 
one and the work conducted jointly, the U. S. Com- 
missioner has paid for all the spawn obtained from fish 
taken in the g@ill-nets. 


As the work increased from year to year this premium 
for the ripe shad became a considerable tax on the U.S. 
Commissioner, and it was determined that the amount 
paid should be reduced to twenty-five cents for each 
spawning shad, and due notice was given to the gillers 
during the season of 1879 that such a reduction would be 
made the following season. Even this reduced premium 
was a very liberal compensation for the small trouble the 
gillers were put to. I was, therefore, both surprised and 
mortified when, in the midst of the season, the fishermen 
refused to allow not only those employed by the U. 8. 
Commission, but those also of the Maryland State Com- 
mission as well, to take eggs from their fish. 

This conduct on the part of the fishermen might have 
caused a very decided diminution in the number of fish 
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tumed loose in these waters, had not the U. 5. Com- 
missioner again come to our aid and satisfied the fisher- 
men by offering them other inducements for furnishing 
ripe fish. 

As this ‘‘strike,” as it may be designated, took place 
in the very height of the season, the number of fish pro- 
duced at this station was no doubt diminished by several 
millions. 

I cannot but condemn the short-sighted policy which 
instigated such action on the part of our fishermen; for 
the results of the work—especially in this locality—have 
been such as to convince the most skeptical among them 
of our capacity to increase shad to a very marked extent, 
and thereby, to correspondingly increase their crop. 

The number of young fish produced at the Havre de 
Grace station—notwithstanding the adverse conditions of 
the season, and the interruption of the work from the 
‘auses above mentioned—reached 12,058,000, Of these 
9,148,000 were deposited in the Maryland waters and 2,- 
485,000 transported to other waters by the U.S. Com- 
mission. 

The details of the distribution of the fish produced at 
this station as well as those hatched at the Navy Yard, 
and on ‘he Steamer **Lookout,’ will be found on page 43 
et SEG. 7 

It will be seen that the number deposited in Maryland 
waters reaches the total aggregate of 23,498,000. 

HERRING—CVupeida. 

The commercial importance of this family, and the 
ase with which it can be increased in those localities 
where if is diminishing and re-established in streams 
fromi which it has entirely disappeared, mark it as an 
object not only of our care, but close consideration and 
study. 

On the Atlantic coast of the United States oecur nine 
fishes belonging to the herring tribe. Four of these, the 
sea-herring, a fish of much economic importance on both 
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sides of the Atlantic, the menhaden, another fish of ex- 
treme importance from Maine to Virginia, the thread- 
herring and the round-herring, insignificant species of 
no particular value, are found solely in the sea. One. 
the mud-shad, or gizzard-shad, is found in brackish 
water, from Cape Cod to Florida, while four others live 
both at sea and in the rivers, and by their peculiar habit 
of breeding in the rivers and feeding at sea are of the ut- 
most importance to the river fisheries. These are the 
Shad, the hickory-shad, or tailor-herring, and the two 
species of river herring. The two species of river her- 
ring have, for many years previous to 1879, been con- 
sidered as identical, or, to speak more exactly, although 
fishermen have had decided opinions that there were two 
different kinds, this fact had not been demonstrated to 
the satisfaction of naturalists. Recent observations. 
however, have demonstrated very satisfactorily that 
there are two species, which, besides presenting marked 
and characteristic differences, are very different in their 
habits. One of them, the gray-back herring of Massa- 
chusetts, the branch herring of the Chesapeake waters, 
the Gaspereau (pomolobus vernalis) of Canada, appears 
to enter the rivers earlier than the other species. In the 
Chesapeake, the schools are said to be smaller, and they 
spawn higher up in the creeks. The other species, the 
glut-herring of the Chesapeake, the black-belly of Mas- 
sachusetts, also known to New England fishermen by 
the names ‘‘saw-belly,”? ‘‘Kyack,’’ and ‘‘cat-thrasher’’ 
(pomolobus estivalis), is later in its runs, and swims in 
larger schools near the mouths of the creeks. The name 
elut-herring, indeed is said to refer to the fact that the 
schools of fish are so large that they fill up or glut the 
mouths of small streams, as well as the markets of the 
vicinity, while, on the other hand, the name branch- 
herring has reference to the fact that the other species 
goes up to the heads of creeks or branches. The glut- 
herring seems to be more widely distributed at sea along’ 
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the coast of the United States, and they are frequently 
taken in great quantities in the mackerel nets of the 
Gulf of Maine, as well as the pounds along the coast. 
The geographical distribution of the two species, as now 
understood, is quite different. Both species occur in the 
Chesapeake Bay and its tributaries, and both together 
as far north as the Bay of fundy and perhaps the south- 
ern part of the Gulf of Saint Lawrence. The glut-her- 
ring, however, is found south of the Chesapeake, even 
as far as the Saint John River of Florida, while the 
branch-herring, under the name of Gaspereau, occurs 
the entire length of the Gulf of Saint Lawrence and 
throughout Lake Ontario. It is somewhat difficult to 
distinguish the two species by external characters, the 
best distinetion being in the color of the lining of the 
abdomen, which is black in the glut-herring and gray in 
the branch-herring. The former is also distinguished 
by its elongated form, lower body, less elevated fins, 
smaller eyes, and the different proportions of the bones 
of the head. It may be interesting in this connection to 
note the statement of two careful observers in Massa- 
chusetts, at the same time remarking that the subject is 
not thoroughly understood, and that further investiga- 
tions may bring to light still other species related to 
those already described. 

In an account of the ‘*Topography and History of 
Wareham, Mass,’”’? (Coll. Mass. Hist. Soc., Vol. IV., 
1875, 2d series, pp. 294-296,) is the following account of 
the two species of alewives, or herrings, which is inter- 
esting, since it is the first recorded instance of any dis- 
crimination between them :— 

“Of the alewife there are evidently two kinds, not 
only in size, but habits, which annually visit the brooks, 
passing to the sea at Wareham. The larger, which set 
in some days earlier, invariably seek the Weweantic 
sources. These, it is said, are preferred for the present 
use, perhaps, because they are the earliest. The second 


Li 


Jess in size, and usually called ‘black backs,’ equally 
true to instinct, seek the Ogawam.’? The ‘* black back’’ 
here referred to is doubtless the ‘‘glut-herring’’ of the 
Chesapeake region. 

Col. Theodore Lyman, in his report as Commissioner 
of Fisheries for Massachusetts for the year ending Jan. 
1, 1869, gives the following results of observations in 
various rivers of Massachusetts: ‘‘The netters recog- 
nize several sorts and several runs of alewives. The 
river herring is a large variety, not much esteemed, and 
supposed to spawn in tidal water. These are always 
most numerous in streams that have bad fishways;  be- 
cause, when once they have spawned 4e/ow a dam, the 
progeny are not inclined to go farther, and lie in tidal 
waters. Large shoals of these ‘‘sulkers’’ may be seen 
at Squawbetty, on Taunton Great River, or at the foot 
of the dam, on Mystic Pond. Then there are the gray- 
backs and the black bellie s, Which have all the marks of 
a distinct species. * . # 3 fe 
The black-bellies appear later in the season than the 
gray-backs, and though smaller are, by reason of their 
fatness, more esteemed.” 

Whenever the opportunity has occurred T have caused 
the spawn of the herring to be taken, and have tried 
several experiments in order to secure the best methods 
for propagating them, and have succeeded in hatching 
many hundred thousand, which have been returned to 
our waters. But for reasons stated in my previous Re- 
ports, no special hatching station has been established 
for the propagation of this fish, but this is in the pro- 
gram of the future. 

Figures of the several species of this family are given 
in order that their peculiarities of form may be carefully 
studied, for it is most advisable that those employed in 
the work of fish culture who undertake the propagation 
of the herring should be able to distinguish especially 
between the glut-herring (pomolobus wstivalis) and the 
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branch-herring (p. vernalis), for if the opportunities of 
propagating the two be equal the former should most 
certainly be selected as the more valuable variety. 

The difference in the spawning habits of these two 
species has no doubt contributed very materially to the 
disappearance of the glut-herring and the continued 
abundance of the branch-herring, the latter seeking 
more isolated localities, where they are less disturbed by 
the fishermen, than the former. 

Although the cateh of herring during the last season 
was unusually large, vet, unfortunately, it consisted 
principally of the branch-herring or the less valuable 
variety. 

Col. MeDonald reports that ‘ton the Neuse the catch 
of branch-herring (p. vernalis), or wall-eyed, as it is 
‘alled by the fishermen on that river, was unusually 
large: sometimes the catch of a drag-net was almost 
wholly of this species. ‘The run of glut-herring was 
very small. On the Albemarle the same condition of 
things existed, the large proportion being of the vernalis 
and males, being much smaller than the glut-herring. 

On the Rappahannock the only considerable run of 
herring was the vernalis. These were largely male, and 
very small, requiring about 1100 to the barrel.”’ 

“On the Susquehanna there was a herring glut from 
the Ist to the 10th of May. These also were the vernalis, 
mostly males, and very small, as on the Rappahannock.”’ 

HarcHine House. 

The fish hatched during the year 1879 had all been 
distributed by the Ist of January, 1880, with the excep- 
tion of twelve thousand seven hundred (12,700) California 
salmon, and eight hundred and seventy-five (875) young 
earp. A few Penobscot salmon, land-locked salmon, 
and brook-trout, were left in the brick ponds adjacent 
to the hatching-house. 

The water supplying these ponds is mainly received 
from the high-surface reservoir located on the hill to the 
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west of the hatching-house, where it is exposed to the 
action of the sun and atmosphere and reaches a very 
high temperature during the heated term. 

Hitherto we had found it impracticable to keep the 
salmonide in these small ponds except in comparatively 
cool summers. [| determined, however, to make another 
effort to keep over the fish referred to, but am mow satis- 
fied that these ponds can be better utilized for the rear- 
ing of other varieties which do not require such cold 
water. Almost all of the fish reserved for this experi- 
ment died during the summer. 

SALMON—Salmo salar. 


There were also on hand at the hatching-house sixty 
thousand eges of the Penobscot salmon, which com- 
menced to hatch on the 10th of the month, the hatching 
being completed by the 15th of February, when all the 
young fish were free from the egg. As this variety had 
been so successfully introduced into the Delaware River, 
and a few adults had been taken in the Susquehanna 
River on their return from the ocean, 1 deemed it ad- 
visable to secure as many eges as possible for the princi- 
pal waters of Maryland, and the U. 8. Commissioner 
generously furnished us with the sixty thousand above 
mentioned, for the waters of the Susquehanna and the 
Potomac, as it was thought best to put all the fish into 
the tributaries of these two streams. It was arranged 
with the Commissioners of Pennsylvania, therefore, that 
T should hateh at Druid Hill Park the fish intended for 
the Susquehanna River, and that they should be trans- 
ported to the headquarters of the Susquehanna by that 
commission and deposited in the tributaries of that 
stream. In accordance with this arrangement, on the 
23rd of March I delivered to Mr. J. P. Creveling, the 
agent of the Pennsylvania Commission, twenty-three 
thousand of these fish, being the yield of one-half of the 
eges received, to be disposed of as above indicated. I 
approved of this arrangement, as | was satisfied that the 
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upper waters of the Susquehanna could be more readily 
reached through the aid of the Pennsylvania Commis- 
sioners, who were familiar with the localities best suited 
for the salmon during their stay in the river, and that 
by placing them as high up the stream as was possible 
their chances of existence would be very much increased. 
The souregs of the Potomac River and of its tributaries 
within the State were easier of access, and the distribu- 
tion of the fish intended for that river was effected under 
the auspices of the Maryland Commission, 

The fish produced from the above-mentioned 60,000 
salmon eggs were deposited as follows :— 


On March 23 23,000 Upper Waters of Susquehanna by J. P. Creveling 


24 3,000 in the Monocacy by Wm.H. Jenkins, jr 
April 510,000 ** N. Fork Potomac by Wm _ Hamlen 
“ os 610,000 * S. Fork Potomac by Wm.H. Jenkins, jr 
9g 5,000 ‘** Conococheague by Wm. Hamlen 
ce a 9 7:729 ‘* Monocacy by Wm. H. Jenkins, jr 
Total. 58.729 


LAND-LOCKED SALMON. 


On the 22nd of January a gift of twenty-five thousand 
(25,000) eggs of the land-locked salmon was received from 
the U. S. Commissioner, being part of a lot collected by 
him from Grand Lake stream, Maine. As this variety 
of the salmon family has lost its propensity for migrating 
to the ocean, its introduction into the streams and ponds 
of the State has been attempted, with special regard for 
those portions of the State which are drained by the 
tributaries of the Ohio River. The experiments tried 
with this fish in the ponds at Druid Hill Park would 
indicate that it is better adapted to withstanding ex- 
tremes of heat than is any other variety of the same 
family. <As it attains a larger size and grows more 
rapidly than the brook-trout its domestication in trout 
streams is much to be desired. 

The disposition made of the fish produced from this 
lot of eggs is indicated in the accompanying table :— 
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CALIFORNIA SALMON—Oncorhynchus quinnat. 

The experiments of hatching the eggs of the Califor- 
nia salmon in floating boxes were renewed in the north 
branch of the Potomac at the point near its source, which 
had been selected the preceeding fall, and was attended 
with equally successful results. 

About 200,000 eggs were obtained from the U. 8. Com- 
missioner of Fish and Fisheries.’ These were landed at 
Oakland and transported thence in a wagon to the point 
indicated, where they were hatched and the young fish 
protected until the sac was sufficiently absorbed, when 
they were liberated in the Potomac between the hatching 
station and Fort Pendleton. 

An account of the work at this place in detail will be 
found in the accompanying table :— 
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The experts in fish culture who visited this station 
during the development of the eggs, pronounced the eggs 
and young fish in the most healthy condition; and there 
was a marked differece between the appearance of the 
fish hatched in these pure cold waters and those hatched 
in the warmer waters of the hatching-house in Druid 
Hill Park. 

Tam convinced that by means of this system of movea- 
ble hatching apparatus our streams can be much better 
stocked with the salmonide than by the system hitherto 
pursued of developing the eggs in hatching-houses and 
transferring the young fish thence. 

Colonel Hughlett, the Commissioner of Fisheries for 
the Eastern Shore, having received a like number of eggs 
from the U. 8. Commissioner, the resources of the Druid 
Hill hatching-house were placed at. his disposal for their 
proper care and development, it being also considered 
that Baltimore was the most convenient point for their 
distribution to the waters of his district, as the several 
lines of transportation centre in that city. 

Ten thousand young fish of this lot were kindly turned 
over to me by Col. Hughlett, 5,000 of which were placed 
in the head waters of the Gunpowder River and the rest 
in the Patuxent near Savage Station. The few young 
California salmon hatched at the Druid Hill hatehing- 
house, from eges received in the fall of 1879 and re- 
remaining on hand when the report of the operations of 
that year was submitted, were distributed, as shown in, 
the following table, on January 6, March 9 and 25. 

The table also shows the date on which the fish pro- 
duced from the eggs hatched for Col. Hughlett were 
turned over to his messenger. ‘lhe names of the streams 
stocked and the places at which they were deposited 
will no doubt appear in Col. Hughlett’s report. 
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CALIFORNIA BROOK TROUT—NSalmo iridea. 

During the two years preceding the last, a considerable 
number of the eggs of the brook trout were purchased 
and hatched out at the Druid Hill hatching establish- 
ment, and the young fry distributed to persons who were 
desirous of stocking their streams with this fish. The 
means at the disposal of the Commission did not warrant 
a further expenditure during the year 1880, and we are 
indebted to the liberality of the U.S. Commissioner for 
a supply of trout eggs obtained from the trout common 
to the streams of the Pacific slope. And as this member 
of the trout family not only grows more rapidly than the 
eastern species, but attains a larger size, and is found in 
much warmer waters than those inhabited by its cousin - 
of the Atlantic states, I have deemed it of importance to 
attempt its introduction into the waters of Maryland. 

Several consignments of these eges received from the 
U. 8S. Commission were successfully hatched and were 
distributed under the same regulations that had been 
established for the distribution of the salmo fontinalis. 
The accompanying tabulated statement of the distri- 
bution of the California trout will show the waters in 
which they were placed. 
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ys THE CARP. 

The supply of German Carp for 1879, derived from the 
increase of those which had been deposited with us by 
the United States Commissioner, enabled us to distrib- 
ute during that year 6,135 young fish; which 
were given to such persons only as had ponds suitably 
prepared for their reception. The extraordinary success 
which had attended the cultivation of those pre- 
viously issued having aroused a lively demand for these 
fish, the few hundred that were on hand at the opening 
of the year were all distributed by the middle of Janu- 
ary—to the great disappointment of a large number of 
applicants, whose orders we were necessarily compelled 
to leave unfilled. 

The Carp distributed throughout the State of Mary- 
land are mostly of the two kinds known as the ‘‘Seale,”’ 
and the ‘‘Leather’’ (or scaleless) varieties—the latter 
being the result of careful selection and breeding are 
held in somewhat higher esteem. 

The Scale Carp, however, from which all our stock is 
derived, were imported by Professor Baird, some 
years ago, from the best ponds in Europe. They were so 
carefully selected by his agents, with reference to purity 
of stock, that they often produce individuals of the 
‘improved,’’ or ‘‘Leather,’’ variety—young fish almost 
entirely destitute of scales being frequently found in the 
same brood with those holding more closely to the origi- 
nal type. 

It is of interest, in this connection, to record the fact 
that the fish which have been distributed in the United 
States, as well as those retained in the breeding ponds 
at Druid Hill Park, and in the government ponds at 
Washington, have shown a most remarkable annual 
growth—greatly in excess indeed of what has ever been 
observed, for a corresponding length of time, in the case 
of those bred in their native waters. 

This phenomenal development may be readily account- 
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ed for, however, when we consider that the Carp not 
only find in our waters the greatest abundance of 
natural food, but that the comparative mildness of our 
climate permits them to feed through a much more ex- 
tended portion of each year than is possible in 
Northern Europe, where long and rigorous winters 
condemn them to extended periods of hibernation. 

The fact of such relative rapidity of growth has at 
least been clearly established, and affords a new evidence 
—as gratifying as it was unexpected—of the complete 
success which has rewarded the efforts of Prof. Baird to 
introduce this valuable fish into American waters. 

Reverting to our narrative of operations for the year 
1879, the ponds in Druid Hill Park were drawn early in 
May, all eels, frogs and fish inimical to the Carp found 
in them were destroyed, and a number of aquatic plants 
were set out to serve as food for the fish and as recepta- 
cles for their eggs. ~ 

On the 7th of the same month the breeding fish were 
placed in ponds Nos. 3 and 4—thirty-one Leather Carp 
being deposited in the former, and one hundred and 
three in the latter. A few Mirror Carp of varying sizes 
were also placed in pond No. 4, and a few young Carp 
in pond No. 1—our main dependence being, of course, 
the adult fish in ponds Nos. 3 and 4. The imported 
Golden Ides were still kept in pond No. 2. 


Immediately after being returned to the ponds the 
fish commenced to spawn, and it is quite likely that the 
drawing of the water, and disturbance of the fish so near 
their spawning time, was so far detrimental to them that 
the yield for this year was somewhat decreased in 
consequence. A number of twigs and blades of water 
grasses on which the fish had deposited their 
eggs were taken from the large ponds, with the eggs 
attached, and were placed in the brick ponds adjacent to 
No. 2, which had been especially prepared with a view 
to the purposes of artificial breeding. In a few days the 
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eges commenced to hatch, and we soon obtained from 
them a considerable number of young fish. The large 
breeding ponds—in which the adult fish had been placed 
—were not disturbed again until late in the fall. Dur- 
ing the summer the ponds were greatly depredated on by 
herring; kingfishers also occasioning us much 
annoyance, until the Park Commissioners kindly auth- 
orized the attendant.to* shoot these birds, when their 
ravages were somewhat abated. ’ 

As the attendant was necessarily compelled to be 
absent from the ponds for a considerable time each 
day, the kingfishers continued their depredations to a 
troublesome extent, until a plan for their destruction 
was suggested by Admiral Ammen, which, as it proved 
effective, I take pleasure in repeating here for the 
benefit of culturists whose ponds are subject to the raids 
of these feathered robbers. In accordance with his 
directions, several poles were placed upright around the 
edges of the ponds, each pole being armed atthe top 
with a small steel-trap, set with quite a delicate ‘‘trip.”’ 
The kingfishers and other predacious birds when ap- 
proaching the ponds naturally select these poles to perch 
upon as affording favorable positions from which to scan 
the waters and fall upon their prey ; they light, of 
course, upon the trap which springs to the touch, and 
either captures them or inflicts a fatal wound. 

Iam satisfied that the number of fish—especially of 
the Golden Ide—destroyed by these birds, before the 
war of extermination commenced, was very considerable, 
the brilliant color of the Ide making them very conspic- 
uous objects in the water, at the same time that their 
habit of swimming near the surface renders them an easy 
prey to their enemies. 

In order to secure the young Carp for distribution, we 
commenced to drain the ponds again on the 20th of 
October, and again freed them of eels, catfish and other 
enemies which had accumulated during the summer. 
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The Carp were immediately assorted, the larger ones 
being returned to the ponds, while those four or five 
months old were placed in tanks at the hatching house’ 
for distribution. Of the latter it was found that we had 
available for issue twenty-five thousand seven hundred 
and eighty-five (25,785) Scale Carp; eighteen hundred 
and sixty (1860) Leather Carp, and eighteen hundred 
and twenty-five (1825) Mirror Carp, a very large increase 
dver the crop of the preceding year. The distribution 
was at,once commenced and has been continued up to 
the present time. 

The: number of fish given -to. any) Ome 
person in 1879 was limited to ten pairs, but the 
greater success which had attended our efforts at propa- 
gation during the summer of 1880, enabled me to in- 
crease the allotment for that year to twenty-five pairs to 
each person who applied for them at the hatching house, 
while a very favorable arrangement made with the ‘‘B. 
& O.” and ‘‘Adams’’ Express Companies enabled me to 
transport the fish at small cost, and thus to distribute 
twenty pairs each to many persons living ata distance, 
who desired the fish, but could not conveniently call for 
them. 

The following letter was mailed, prior to the distribu- 
tion, to many prominent citizens throughout the State ; 
and the attention of the public directed to the subject in 
various other ways: 


MARYLAND FIsH COMMISSION, 
13827 ““M’? Sr., WASH., D. C., Voo ty iese 
Dear Sir :— 

The propagation of the imported ‘‘Carp’’ at the breed- 
ing ponds in Druid Hill Park has “been “so 
successful this seaaon that I hope to be able to make a 
very large distribution of this most valuable fish to those 
persons in the State who desire to cultivate them, and I 
have made arrangements with the ‘‘Adams’’ and ‘‘Balti- 
more and Ohio’? Express Companies which will enable 
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me to supply the wants of applicants much more conve- 
niently than heretofore. 

Last season I issued to each applicant twenty (20) fish, 
but it was necessary for the parties desiring them to send 
to the hatching-house in Druid Hill Park for their re- 
spective quotas. Iam happy to announce that I can now 
send the fish by Express, through the co-operation of the 
Companies above mentioned, to any of their stations. 
This arrangement will save applicants much trouble and 
expense. I would much prefer, however, to issue the 
fish at the ponds; and, in order to induce those wishing 
them to come for them, will issue fem fish, in addition to 
the usual number supplied, to those who come for them, 
and who thus relieve us of the necessity of shipping. 

The number of fish that will be sent to parties desiring 
them will be fixed, for the present, at forty. The cost 
of wagoning to the station, express charges and return of 
the cans to the Druid Hill Hatching House, will be two 
dollars ($2.00), which amount will be collected by the 
Express Agent on the delivery of the fish. The parties 
receiving the fish must be provided with a vessel to which 
the fish can be transferred on their delivery. The num- 
ber of transporting cans belonging to the Commission is 
limited ; and there is, of course, an urgent necessity for 
their prompt return. 

I have received the most encouraging accounts of the 
success which has attended the cultivation of this fish by 
those who have hitherto been recipients of them ; and it 
bids fair to fill a want which has been much felt in this 
State. This fish is so admirably adapted for domestic 
purposes, that every one in the State who has even a 
small pond, such as is usually devoted to the collection 
of ice, should prepare it for rearing the carp, which being 
largely a vegetable feeder can be raised at very little ex- 
pense, and can be utilized for the consumption of the 
waste of the kitchen and garden. 

I trust that the arrangements which I have made will 
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enable you and your neighbors to avail yourselves of the 
advantages presented by the introduction of this fish into 
the United States by Prof. Baird. Should you or any of 
your friends desire to have the carp sent, please address 
me as above. 
I am very truly yours, 
T. B. FERGUSON, 
Commissioner. 


In accordance with the arrangement already referred 
to, the Superintendents of the Express Companies issued 
the following instructions to their agents : 


SUPERINTENDENT’S OFFICE, 
BaLtTiImMoreE, Mp., (ov. 1, 1880. 
Agent. 


‘‘Several shipments of live fish will be made by the 
Commissioner of Fisheries to parties in the neighbor- 
hood of your station. In delivering them to the consig- 
nee, you will in no instance issue the vessels in which 
the fish are sent. The parties receiving the fish must 
provide vessels for their removal to the ponds. 

A blank receipt will be forwarded with each shipment, 
and you are required to have the same filled up and 
signed by the consignee, and return the receipt to the 
Commissioner of Fisheries. 

Should the fish not be promptly called for, you are 
requested by the Commissioner to change the water in 
the cans once or twice a day, or whenever the fish show 
signs of distress by coming up and remaining at the top 
of the water. 

If the fish are not delivered within 5 days after their 
arrival, you will report the fact to this office and await 
instructions. After delivering the fish return the empty 
cans as soon as possible to this office, regularly way- 
billed FREE.’ 

How widespread has been the demand for the Carp 
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and the extent to which the Commission by satisfying 
that demand has enabled the people of the State to enter 
upon the important work of cultivating this valuable 
fish, may be ascertained in part by a perusal of the fol- 
lowing tables, which show only the distribution made 
under my immediate direction, a large additional num- 
ber having been turned over to my colleague, Col. Hugh- 
lett, for distribution in his neighborhood and 
not being included in this statement. As the supply of 
Leather Carp was considerably smaller than that of the 
Scale Carp, I secured from the U. S. Commission a num- 
ber of the first named variety; and sixteen hundred 
(1600) of these, as well as two thousand Scale 
Carp from the ponds at Druid Hill Park, were turned 
over to Col. Hughlett to supply the wants of those who 
had applied directly to him: 
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Although puplic notice had been given, early in the 
fall of 1879, that the fish could be had by applying for 
them at the hatching house, many persons neglected to 
make application until late in the following spring, when 
the supply had become exhausted, and much disappoint- 
ment was experienced in consequence of our inability to 
meet these tardy demands. Fearing a repetition of this 
procrastination and that the farmers would again 
postpone sending for their fish until the last moment, I 
limited the early distribution, for 1880, to 25 pairs to 
each applicant ; it being considered that, if properly cared 
for, that number would be adequate to the stocking of a 
very large extent of pond. As the season advanced, 
however, and the supply of fish remaining in hand was 
apparently in excess of what would be required to meet 
the prospective demand, the number given to each appli- 
cant was proportionally increased. 

The Carp, as has been before remarked, grow much 
more rapidly in this country than in Europe, and it is 
quite likely that the fish issued during the winter of 1880 
will spawn during the summer of 1882. If this should 
prove to be the case and the young fish thrive as well as 
there is every reason to expect they will do, it will not 
be very long before they will become plentiful in num- 
bers in all the waters of the State. 

As an indication of the success which has attended 
their cultivation in all parts of the United States, I make 
the following extracts from reports made by those who 
have received them : 


Kossk, LIMESTONE Co., TEXAs, June 28th, 1880. 
Dear Sir :— 

The German Carp sent Sam’! Bell and me last fall are 
doing as finely as any one could possibly ask. When 
they arrived there was very little water in our pond, 
so we put them in a well with about four feet of water in 
it, and connected the well with the tank by means of a 
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small ditch, letting the tank water fill it up; the ditch 
was left open so that the water would not stagnate. We 
put five of them in the tank (or pond), and fed all of 
them on corn bread and vegetables that had seed, such 
as tomatoes, squashes, etc., all of which they ate. They 
seemed to like the squash ae and preferred it baked. 
3 3 x 5 They are now about four 
inches wide and a foot long. Corn bread is their favor- 
ite diet, and by feeding them at the same place every 
day they become accustomed to look for it, and now all 
we have to do when we wish to look at them is to tie a 
piece of stale bread to a string and float it on the water, 
when they come up all around it and scramble for it as 
hogs do for corn. There are numerous parties in this 
neighborhood with good ponds who want to know 
whether they can get any this summer or fall. Please 
let me know at once as fish in this section are scarce and 
high, and the Carp seems to be ¢he fish. 
Yours truly, VOLNEY METCALF. 


RixForD, FLA., Aug. 5, 1880. 
Dear Sir :— 

It will doubtless be a pleasure to you to learn that the 
Carp you furnished me with last November are doing 
finely. JI ascertained on my return from Savannah with 
them, that my pond was not ready for their reception, 
owing to the fact that there were many more black-bass 
in it than I had supposed. I accordingly confined the 
Carp in a pen at the side of the pond, giving them water 
through holes in the side, covered with wire netting. A 
few weeks since I discovered that a portion of the netting 
had been displaced and some of them had escaped into 
the pond, and I then concluded to let them all into it, as 
I had nearly all the bass out. Their growth since that 
time has been simply marvelous. 

Sincerely yours, GEO. C. RIXFORD. 
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Howarp County., MD., Oct. 9th, 1880. 
Dear Sir :— 
Hf " 4 i I received from your 


assistant, at Druid Hill Park, ten of the Scale Carp in 
May last. They were then about three inches long, and 
in digging the pond larger in August, (3 mos. afterward, ) 
I let the water off to eh her and put them in the 
smaller pond, when I was surprised to find them from 
seven to ten inches long. 

I have no other fish in the pond, and as the ten have 
done so well would like very much to get some of the 


Smooth ones. % % % x 
Yours truly, JOSEPH BARLOW. 


CotumBia, 8S. C., Oct. 18, 1880. 
Dear Sir :— 
Ks 4 x e I have the most encouraging 
reports of the Carp distributed last November ; some are 
ten inches in length and weigh one pound. 
A. P. BUTLER, 
Comr. of Agriculture. 


THE FisH COMMISSIONERS, 
RomneEy, W. Va.,, Océ. 29, 1880. 
Dear Sir :— 

Ihave been extremely anxious to secure some more 
Carp. It is the only fish in which our people seem to 
take interest, and affords speedy evidence of the im- 
portance of our work. Of those received last fall we 
retained twenty-six in the hatchery ponds. Have them 
all yet, some weighing considerably overa pound. I 
am, therefore, very thankful for your offer to let me 
have more, and write to ucipire where I shall send for 


them. « a 
Very truly yours, Cos. YW EEE: 


BEL Arr, HARFoRD Co., Mp., ov. 1, 1880. 
My Dear Sir :— 
Through your kindness I received a few Carp from 
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Druid Hill hatching house the first of last May. At 
that time the fish were about three inches long and 
weighed about 3 oz. each. I caught some for our Agri- 
cultural Show on the 11th of October (last month). One 
of them weighed 24 lbs. All weighed 2 lbs. or more, 
and averaged over fifteen inches long. They have had 
no attention whatever. The pond is about half an acre 
or more, from one foot to six feet deep. Five of the 
fish taken from the pond looked so well developed that 
I think they will spawn next February, although you 
informed me that they would not spawn until they were 
two years old. of “ i i 
Yours truly, JOHN 8. DALLAM. 


RIXFORD,. FLa.. WVoewae 
My Dear Sir :— 

i es % My Carp (which are of the Scale 
variety) continue to thrive splendidly, and are a marvel 
to all who see them—especially those’ who saw them 
when I first procured them in November last when they 
were only about three inches long—and who now com- 
pare them. Many of them are from fifteen to seventeen 
inches in length, and six to seven inches in breadth. 
They show no signs as yet of going into winter quarters, 
coming for their food regularly, and I hope to be suc- 
cessful in carrying them through the cool weather with- 
out their resulting to the old habit. 7 ‘ ‘dl % 

GEO. C. RIXFORD. 


RossvILLE, Mp., Vov. 3, 1880. 
Dear Sir :— 

Your esteemed tavor received. I availed myself of 
your order last spring to get from the Fish House twenty 
(20) Carp. They are doing well and have grown finely. 
From their appearance they must be ten inches in length, 
and I will certainly procure my quota from the same 
place at the earliest opportunity. - * ‘3 ‘i 

Truly and respectfully yours, C. TRUMP. 


LXXxVII 
GERMAN CARP IN TENNESSEE. 
NASHVILLE, JVov. 25, 1880. 


* * * % 

The Carp distributed here last year are all doing re- 
markably well, but those entrusted to Dr. Callender, 
Superintendent of the Insane Asylum, have made phe- 
nomenal progress. When placed in the ponds of the 
Asylum grounds the fry did not exceed one and a-half 
inches in length, and they looked very puny. The other 
day he brought into town five of the smallest he could 
catch in order to show Col. Akers. These would weigh 
one and a-half pounds, and livelier or finer looking fish 
could not be seen. The Doctor could not say definitely 
if any of them had spawned this year, though, judging 
from their present condition, they certainly will next 
spring. Every care has been given, feeding regularly 
and not allowing any one to disturb them. They have 
become so tame as to come at call to be fed. 


“g bi 4 - FOREST & STREAM. 
Ji; <a DE 
Ho.uiy Sprines, Miss., Dec. 4, 1880. 
Dear Sir :— 
* iy ‘ a One party to whom we gave some 


Carp last February put them in a small highland horse 
pond, and about a month ago took one out, which, he 
says, weighed oyer three pounds. Have not examined 
any other ponds stocked at that time, but will do so next 
spring. hicks % % % 

Yours truly, WALLACE & McGOWAN. 


ASTOUNDING GROWTH OF CARP. 

It is a fact, that the Carp has grown faster in America 
than it does in its original home ; but the most wonderful 
story comes from Georgia. A gentleman in Macon sends 
Prof. Baird the following slip, from a local paper, and 
vouches for its truth. It says: ‘‘ Yesterday afternoon 
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Mr. EK. Witkowsky, who owns the tan-yard on the old 
Confederate armory property, concluded to cut the dam 
-and clean out the pond in order that he might introduce 
his new German Carp. The pond contained a large num- 
ber of smaller fish, and among them Mr. Witkowsky 
hoped to find his four Carp, which had been put into thé 
pond last May. He found three of the fish; but to his 
astonishment they were by actual measurement twenty, 
twenty-two and twenty-five inches in length respectively. 
The fourth escaped through the cut in the dam. These 
Carp were but two or three inches long when put in the 
pond, and their growth is remarkable.’ * * * * 
FOREST & STREAM, Dec. 9, 1880. 


ILLINOIS STATE FIsuH COMMISSION, 
Quincy, ILu., Dec. 14, 1880. 
Dear Sir :— 
af 8 z i During the high water of last 
summer a few of our Scaled Carp escaped from the pond 
into a little overflow near. I secured them again about 
ten days ago. One of them measured twelve and one 
half inches in length. 4 J a 
Yours truly, S. P. BARTERI: 


SPENCER, OWEN Co., INbD., Dec. 26, 1880. 
My Dear Sir :— 
i ra = Ki My five Carp went into winter 
quarters about Nov. 10th. I estimate their weight at 
that time at two and a quarter pounds. I regret I was 


not able to get some of your fall distribution. by . 
% * 
With respect, C. FLETCHER. 


‘*'To one who has never witnessed such a thing before, 
it is an interesting sight to see fish assemble for their 
feed at the sound of a horn. Arthur O’ Keefe has his 
lake stocked with the rare and valuable fish known as 
the German Carp, and the writer being on hand a few 
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days ago was asked to step down to the lake and see the 
fish fed. Mr. O’Keefe’s little boy, Johnny, gave a few 
blasts with a tin horn; a handful of bread was scattered 
in the water, and the Carp appeared by the hundreds, 
eagerly seizing the bits of biscuit. This fish is quite 
gentle, seeming to care but little for our presence, and 
even coming slyly up to nibble at a biscuit held in the 
hand. Most of those which we saw were about five 
inches in length, though there are many both larger and 
smaller in the lake.”’ i 4 ¥ i 


Rancocas Stock Farm, 
JOBSTOWN, BURLINGTON Co., N. J., 
January 10, 1881. 
Dear Sur :— 

Enclosed please find receipt for the thirty-three Carp 
sent me in the spring of 1879. 

We put them ina pond of about four acres, about nine 
feet deep in the middle, muddy bottom. We did not 
see much of the fish during 1879, but this spring they 
appeared by millions. You cannot go anywhere around 
the pond and throw ina few crumbs of bread, but they 
would rise in clouds for it, from a little one just hatched 
to a fish 4 and 5 inches long. We gave them this season 
lettuce, cabbage and other vegetable matter; also bread 
crumbs and boiled hominy. The larger fish—those that 
were put in for stock—we rarely see ; once in a while one 
will jump out of the water. I should judge that last fall 
they were about 10 inches long. They appear to remain 
closer to the bottom of pond than the small ones. Had 
much difficulty in killing off the snapping turtles, and 
large bull-frogs, with which the pond was filled. We 
found the large frogs would eat the fish. There are now 
enough for all men and reptiles. We cut holes in the 
ice on pond, and stick ina bundle of straw, for ventila- 
tion. This is the plan I am told they do in Germany. 

Respectfully yours, P. LORILLARD. 
J. W. GRISWOLD, Agent. 


xC 


MELLENVILLE, January 10, 1881. 
Dear Sir :— 

I received thirteen small Carp (the size of my thumb- 
nail) on the Sunday, 9th of May last, in good order, and 
immediately emptied them in my pond, which was not 
quite completed. They were out of sight in an instant; 
the bottom being # clay and 4 sand, so that it was con- 
stantly rolly. Some days after I noticed the pond was 
full of frogs, some of large size, and as the fish had not 
been seen I supposed they had destroyed them. I called 
upon Mr. Blackford, in N. Y., soon after, but he could 
give me no information. In the latter part of August, 
the season being very dry, I had the water let out of the 
pond, and set workmen to finish digging it out with 
horses and scrapers. After they had been at work sev- 
eral days, three dead carp were seen that had been hurt 
with the horses; one of which I measured and was 10 
inches long, and weighed over a pound. We then saw 9 
remaining in the water that was but about 12 inches deep, 
in a small space in the centre of the pond, which we fed 
with crumbs of bread until the cold weather set in (in 
November), and the pond froze over with not more than 
18 inches of water. When our work was complete, about 
Sept. first, I found my spring that had never been known 
to give out before, was so near dry as to give us buta 
small quantity of water, and I fear the ice has frozen so 
hard and tight that the fish will smother. The wonder- 
ful growth from 9th of May to 9th September—say 4 
months—beats anything I ever saw or heard of. 

I had intended to make report to you before, but did 
not want to report a failure. On the 23d of last Septem- 
ber I was in Washington, and called at your residence to 
make my report in person and pay my respects, and was 
told you were out of town. Ishall be pleased to be ena- 
bled to report favorably next spring, or as soon as the ic 
gives out. 

Respectfully, DANIEL BIDWELL. 


xcClI 
GROWTH OF CARP IN VIRGINIA. 


GORDONSVILLE, VA., Pebruary 4, 1881. 
Cox. M. McDonatLp, 
Commissioner of Fisheries for the State of Virginia. 
Dear Sir :— 

The seventeen Carp which you gave me in the fall of 
1879 are doing remarkably well. In October last I 
caught four of them to see what growth they had made. 
They weighed from two and three-quarters to nearly 
four pounds. The largest one only lacked about two or 
three ounces of weighing four pounds. Iam satisfied 
that they are just the fish for the waters of Virginia, and 
am sure they are the only fish suited to our ponds. 
General Field put 25 Carp in my pond some time since, 
which I understand were intended for my brother who 
has lately built a very nice pond. I was not at home at 
the time and suppose General Field thought they were 
intended for me. IJ take great interest in the fish-cul- 
ture, and am satisfied you are doing a very great good 
by distributing the young fish in the waters of Virginia. 
Wishing you great success and thanking you for your 
kindness, Iam, yours, very truly, 

S H. C. BAKER. 


Mr. Morris, GREENECo., Pa., feb. 15, 1881. 

PROFESSOR SPENCER F. BAtrD. 

Dear Sir :— 

It will doubtless give you pleasure to learn that the ten 
Mirror Carp I got of you the first of last June are doing 
finely and their growth is wonderful. When I received 
them, they were from four to five inches in length, and 
when last seen I believe them to be fifteen to eighteen 
inches long. I failed to learn the sex when I was at 
Washington. I received your order late last fall for 
some fish at Pittsburg. At that time I was very low 
with imflammatory rheumatism, and failed to get them. 
I want to construct another pond of one acre, provided I 
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can get the fish of you to stock it. I want the Scale or 
Leather Carp; also a few Mirror Carp for the old pond. 
I shall await your answer before commencing my new 


pond. Hope to hear from you soon. 
Yours truly, J. W., LONG: 


EXTRACT FROM CIRCULAR 48 RETURNED BY JAMES G. FIELD, 
GORDONSVILLE, ORANGE ©O., VA. 

In the fall of 1879 I obtained from Col. McDonald of 
your office thirty-two German Carp. Sixteen of them 
were put in Mr. Baker’s pond and sixteen in the pond 
of my mother-in-law, of which I have control. Last fall 
Mr. Baker found that his fish had developed very rap- 
idly. He succeeded in catching three or four and found 
them to weigh from 1 to 3 lbs. Last month my daugh- 
ter and a friend were fishing in the pond of my mother- 
in-law and caught one that weighed four pounds. Last 
spring I received from Col. McDonald a lot of the 
‘‘Leather Carp,’’ but I cannot report as to their develop- 
ment to the present time. Next month I will get a seine 
and make a full inspection of the ponds of Mr. Baker 
and of my own, and will, if you desire it, report fully 
the result. I should like very much to have copy of 
any book or books you publish, and if I can render any 
service to you. will most cheerfully do it. If you will 
pardon the suggestion, I will say, that I think the smad/ 
Jry you distribute should only be given to persons who 
have private ponds, and who willagree that when the 
fish are grown they will turn them into adjacent streams. 
The fish you send out, if put directly into streams and 
large ponds full of Chub fish, Perch, Cat, &ce., will all 
be destroyed before they have sufficient size and strength 
to protect themselves or escape their enemies. 

May 16th, 1881. JAMES G. FIELD. 


Tne results of the experiments of the last two or three 
years have shown, conclusively, that the waters of 
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Maryland are admirably adapted to the cultivation of 
the Carp, and it may, therefore, be confidently expected 
that within a comparatively short time every farmer 
throughout the State will have one or more fish ponds, 
which will prove quite as much a source of pleasure and 
profit as is the familiar chicken-coop or pig-pen. 

Although hitherto regarded as being essentially a 
fresh-water fish, it is quite likely that the Carp will 
thrive in brackish water as well. I would, therefore, 
earnestly recommend to those of our citizens whose sur- 
roundings prevent them from securing ponds of entirely 
fresh water, that they try, at least, the experiment of 
cultivating this fish in such water as they are able to 
control. It should also be borne in mind that the Carp 
is peculiarly well adapted to waters which are subject 
to very high degrees of temperature during the summer 
months ; for, although it sturdily withstands the rigors. 
of a Northern winter, it is even more at home in a warm 
climate ; and the most favorable results have attended 
its introduction into our extreme Southern States. 

As much of the success attainable in Carp culture 
must always largely depend upon the character of the 
ponds, and of the water with which they are supplied, 
proper care must of course be exercised in each case to 
obtain as favorable conditions as possible. 

It is important in the first place that the ponds should 
have soft, muddy bottoms; and that they be furnished 
in the second place with aquatic plants— especially those 
producing seeds which will fall into the water when ripe. 
The Carp spawns in the spring and summer—often ex- 
tending its breeding season into the fall months—and as 
the eggs upon being freed from the body of the fish 
attach themselves to the plants where they remain ex- 
posed to the attacks of other fish, by whom they are 
greedily devoured, no fish besides the Carp should be 
allowed in the ponds reserved for breeding purposes. 
The young fish, it should be remarked, usually make 
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their appearance in from three or four to fourteen days, 
according to the temperature of the water. 


CONSTRUCTION OF THE PONDS. 


While it is certain that the cultivation of the Carp is 
of sufficient importance to the farmers to fully warrant 
the construction of ponds for the express purposes of 
snch cultivation, it is also true that there already exist 
in many places—and more particularly in the southern 
and south-eastern portions of the State—numbers of 
ponds such as are now used for the collection of ice, or 
for supplying water to live stock during the summer 
could be readily converted into productive Carp 
ponds at a comparatively small cost. There are also 
many depressions of surface in the lands bordering upon 
some of our larger rivers, especially in the tidal region, 
which could be reclaimed and filled with water with but 
little labor, and made to answer admirably for the same 
purpose. 

It is very desirable, on several accounts, that the ponds 
which are to be devoted to the cultivation of this fish 
should be so constructed as to permit all the water in 
them to be drawn off at certain intervals. By this means 
the fish can be readily captured and assorted without 
injury; when those intended for breeding purposes 
should be restored to the pond, and the remainder placed 
in tanks from which to be subsequently taken, by the 
aid of dip-nets or small seines, as required for market 
or for home consumption. The advantages of this facil- 
ity of drawing off the water will be further experienced 
whenever the necessity arises for destroying such ene- 
mies of the fish as may succeed in effecting a lodgment 
in their midst. 

In the case of such ponds as are supplied by the inflow 
of tide-water, for instance, the eggs of native fishes are 
often wafted in, and the fish thus produced soon com- 
mence to consume the food, and even the eggs and the 
young, of the Carp. By draining off the ponds once or 
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twice a year however, these intruders can be readily 
removed and destroyed; and the fish which are the ob- 
jects of the farmer’s special care be allowed to exist and 
multiply unmolested. 

When the utilization of an ordinary ice-pond for Carp 
culture is contemplated, the essential points to be re- 
garded are so simple that it is only necessary to suggest 
them in order to the guidance of the most inexperienced 
culturist. In the preparation of ponds of this character 
it is not necessary that the drainage from the surround- 
ing fields should be diverted, except when excessive in 
quantity or liable to become so after a heavy fall of rain. 
A certain amount of such drainage, indeed, often proves 
beneficial, as considerable quantities of food, generally 
of a very desirable nature, are thus conveyed into 
the ponds ; in the event of its being admitted, however, 
an ‘‘overtlow’’ must be provided, which should be well 
protected by wire-cloth screens to prevent the escape of 
the fish. As this overflow constitutes the most import- 
ant feature to be regarded in the construction of a pond, 
it is necessary that it be tirst and carefully considered. 

For the purposes of illustration, there are shown in the 
accompanying plates the details of a pond which is 
supposed to be located in a meadow, through which 
flows a rivulet or small stream; and formed upon 
two sides, by embankments of earth obtained 
by the removal of a portion of the soil from the enclosed 
space. The water may be supplied either by introducing 
it from the rivulet itself, at some higher point; or, as in 
this illustration, from a spring in the adjacent meadow, 
supplemented by the surface drainage from the surround- 
ing high land. 

A small tributary of the rivulet is utilized in this in- 
stance to carry off the surplus water which is allowed to 
escape from the pond through the overflow indicated at 
the point 0. 

A, shows the apparatus for emptying the pond; the 
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details of which will be given in another connection. 

B, indicates a frame, enclosing the end of the dis- 
charge pipe leading from the pond ; and provided with 
screens, S. S. S., the purpose of which will be indicated 
hereafter. 


C, is the ‘‘collector,’’ into which the fish are drawn by 
the lowering of the water in the pond; and ¢€ a valve, 
which controls the flow of the water through the dis- 
charge pipe, 7. 

D, indicates the position and direction of a wide, shal- 
low drain at the bottom of the pond; having smaller 
drains, d. d. d. d., by means of which all of the water is — 
led into the collector when the pond is being emptied. 

EF, represents the embankments ; which are about six 
feet in height at the angle of the pond, the lowest part 
of the meadow gradually lessening with the ascent of 
the land until they are lost in the higher ground. 

In the next plate the upper portion presents a longitu- 
dinal section of the pond. The lower part of the plate 
shows a portion of the same section enlarged, so that 
with the horizontal projections the position and detail 
arrangements of the pond are clearly illustrated. The 
fish are readily drawn into the collector C. A long han- 
dle hook for removing the planks g, g. g, is shown at h. 

As already stated, the ‘‘overflow,’’ indicated at O, 
is perhaps the most important point to be considered, 
and especial attention is therefore directed to its con- 
struction. By way of precaution this outlet is loca- 
ted in the solid ground at the side of the pond, rather 
than in any part of the embankment, which might be 
weakened by its presence; and is protected by three wire- 
cloth screens of varying texture, the coarser mesh being 
placed farthest in the pond in order to collect all drift, and 
thus prevent the clogging of the second and third screens, 
the meshes of which should be fine enough to preclude the 
escape of the smallest fish. It will also be observed that 
the screens are so placed as to present a considerable 
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surface below the water level—the purpose being to in- 
sure them against being clogged by the piling up of 
successive layers of drift, which otherwise would inevi- 
tably be occasioned by the gradual rise of the water 
consequent upon its obstructed flow. The arrangement 
suggested will always afford a free exit to the water 
beneath the mass of accumulated floating rubbish. 

The general details of outlet, A, are clearly indica- 
ted in the views given. The screens s. s. s.—as well 
as those of the ‘‘overflow’’—are disposed in a suita- 
ble frame work, and should slide easily in their re- 
spective grooves, so that they may be readily removed, 
cleaned and replaced. An additional set of such grooves 
are provided at this outlet, as will be seen by reference 
to the plate ; and these latter. which are innermost in 
point of position, are furnished, instead of screens, with 
solid planks g. g. g.—the edges of which are neatly fitted 
to each other, so as to render their joints water tight, or 
as nearly so as possible. The upper edge of each plank, 
again is provided with staples or eyes—/. f#. 7.—through 
which the hook, “, may be readily passed in order to lift 
the plank from the frame. When the planks are in posi- 
tion these eyes are received into corresponding slots, 7. 7., 
in the lower edge of the planks immediately above them, 
so as to allow the planks to fit closely together. 


The purpose of this fourth, and solid, screen is to ena- 
ble the culturist to lower the water in the pond, whenever 
it becomes necessary to do so, by drawing it from either 
the surface or the bottom, as may be deemed most advis- 
able. To draw it from the surface only, it will simply 
be necessary to open the valve c,; and to remove the 
planks in succession, as the water subsides. While to 
draw from the bottom will require all the planks to be 
first removed ; and the valve to be opened when this has 
been done. 


In addition to the valve c., the drain-pipe, P, may be 
provided, at m., with a clog or strainer, to guard it 
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against the accumulation of sediment or other obstruc- 
tive matter. 

The collector, CL as is shown in the plates, should be 
placed at the lowest point in the pond ; and, unless ex- 
cavated in very hard clay soil, should be both floored 
and faced with plank, cement or other hard material. 
The Carp, it will be remembered, have a strong tendency 
to bury themselves in the mud not only during their 
periods of semi-hibernation, but whenever suddenly 
alarmed or closely pursued ; and if the collector has been 
constructed as suggested, and the fish are gradually drawn 
into it with the subsiding water, all danger of loss on 
this account will be obviated. 

The cletails of the ‘‘overflow,’’ ‘‘outlet,’’ ‘‘collector,”’ 
&c., may, of course, be somewhat varied, according to 
circumstances ; but the general requirements of a pond 
so located as to receive its supply of water at one end, 
and to discharge it at the other, are believed to be fully 
answered in the foregoing description. 
~ Ponds in this latitude should be not less than three 
feet in depth at their deepest part—to insure the fish 
against being frozen in severely cold weather—and should 
gradually shoal in places to a depth of one or two inches 
to provide the shallows required for spawning purposes. 
Small knolls and islands should be levelled or removed, 
as they generally afford harboring places for the enemies 
of fish. 

Ponps In TrpaL REGIONS. 


It having been remarked in another connection that 
ponds formed by the reclamation of marshes in tidal 
regions might also prove well adapted to the cultivation 
of the Carp, the following suggestions are added with 
especial reference to the peculiar location of such ponds. 
The collector and drain ditches should be constructed 
and arranged in accordance with the instructions already 
given—the collector being formed, of course, at the low- 
est point within the embankment. 
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The ‘‘overtiow’? may be omitted, if desired, as the 
‘“flume’’ can be readily adapted to the purposes of car- 
rying off any surplus water. As the flume, however, 
requires constant attention to insure its operation, the 
“overflow” should be retained, if practicable, in which 
event it is of even greater importance than in the case of 
the ponds already described that it should be placed in 
firm ground. 


The accompanying diagrams represent a vertical sec- 
tion, and corresponding horizontal projection of the 
embankment, 4—showing the position of the flume, 4, 
and its controlling valves, d, d; together with that of 
the crib-work, ‘‘C, C, C,”’ which is constructed on the 
pond side, and is designed to support the screens em- 
ployed to prevent the escape of the Carp and the ingress 
of other fish. 


The flume is placed, as before, on a level with the bot- 


o 
tom of the collector, and the valves are here shown as 
they appear when arranged for drawing the water from 
the pond, at ebb tide. The inner valve has been slightly 
raised, as will be observed, by s/iding upward its sup- 
port g through the grooved trunnion a, and the pressure 
of the water flowing through the flume, in the direction 
indicated by the arrow, serves to seing open the outer 
valve, and to keep it open until the pond is emptied or 
the tide turns. In the latter event the outer valve closes 
automatically until the level of the water without again 
falls below that of the water remaining in the pond 
when its operation is resumed. 

Should it be desired, on the other hand, to admit 
water from the river izto the pond—at the proper levels 
—the relative positions and operations of the valves 
would of course be reversed. The outer valve should 
then be raised so as to allow the water to enter the 
flume from the river; and the inner valve should be low- 
ered, in turn, to permit it to swing with the current, and 
to close automatically with the cessation of its flow. 

The accompanying figures represent portions of the 
above considerably enlarged for the purposes of a more 
detailed description of the several parts. 

The flap valve d—which is here represented as being 
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ence of the inflowing current—is 
attached to the lower extremities 
of the long strips or pieces, 9 9, 9, 
arranged to slide upward through 
mortices in the beam, a. The lat- 
ter, in turn, is provided at each end 
with trunnions fitting loosely into 
corresponding sockets in the up- 
rights p, p, by which means the 
beam and its dependent parts are 
allowed to swing readily in place, 
as indicated by the positions of the 
gate or valve in the several dia- 
grams. 

Another and fixed beam, indi- 
cated at,/, serves as an additional 
support to the uprights, p, p ; and 
as the fulcrum of a lever by means 
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of which the gate may be raised or lowered. ‘CO, C, C” 
represent crib-work, filled with stones, and sustaining 
in position the screens s, s and 0, 0, which are arranged 
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to slide in their respective grooves, similarly to those 
already described. 


A flume or trunk of somewhat simpler and cheaper 
design; which may be constructed by hollowing out 
one side of a stout log, for nearly its entire length, 
and covering the groove thus formed with pieces of thick 
plank, is also figured; the bark should be allowed to 
remain undisturbed, where practicable, for the sake of 
the protection which it affords to the wood. The gen- 
eral arrangement of the flume and its valves is so plainly 
indicated in the diagram as to render further descrip- 
tion unnecessary; it will only be remarked, therefore, 
that as the valves do not work automatically, such a 
“plug-trunk’’—as it is called—would appear to be better 
adapted for ponds located in other than tidal regions. 
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So much of the wood work, in all these constructions, 
as may be exposed to the air, and, particularly, such 
parts as are subject to the alternate action of the air and 
water, are liable to more or less rapid decay, and should 
be protected by thick coatings of paint, or other preser- 
vative material. Such other parts as are imbedded in the 
embankment, however, will be found to last for years. 
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OystER—(Ostrea virginiana. ) 


In my last report submitted to the Legislature on the 
Ist of January, 1880, I explained how the consideration 
of the oyster beds and the study of this important mol- 
lusk had been forced upon the Commission, as a thorough 
appreciation of the influences which bear upon the exis- 
tence or non-existence, the increase or decrease of many 
of our important fishes, required some investigation as 
to the state of the oyster beds and the possibilities of 
employing means of continuing or restoring these beds, 
should they be destroyed by natural influences or by the 
too extravagant and wanton use of them. 

Whereas the investigation was commenced rather to 
ascertain the capacities of the oyster-beds for pro; 
ducing food for the more important fishes, the devel- 
opments have been so important and the prospects so 
bright of increasing by artificial means not only the num- 
ber of oysters, but adding to their excellence by careful 
cultivation, I have prosecuted these researches to the 
fullest extent that the limited means at my disposal 
would permit. 

It has been with uch regret that the important expe- 
riments have of necessity been delayed and postponed 
from time to time, until’by the practice of the closest 
economy in other branches of fish culture in the State a 
sufficient proportion of the portion of the appropriation 
assigned to me could be devoted to this purpose. 

In consequence of the reduction of the amount availa- 
ble, the experiments have not been made on such a scale 
and with that thoroughness which I had hoped, nor have 
they been made as rapidly as their possible importance 
to the State would seem to demand. Enough has been 
determined to warrant the prediction that the day is not 
far distant when oyster culture on the Chesapeake Bay 
will be one of the most prominent industries of the State. 

Besides indicating how the oyster industry can best be 
fostered and guiding capital in its best investment, I 
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trust that the accurate knowledge obtained from these 
investigations may direct legislation on this hitherto 
very vexed and intricate question. 

In our last report we gave at length the article of Prof. 
W. K. Brooks, whose services had been secured for these 
biological investigations by the Commission, and we, al « 
through the courtesy of Mr. Carlisle P. Patterson, Super 
intendent of the Coast & Geodetic Survey, made copious 
extracts from the report of Master Francis Winslow, as 
to the physical conditions and surroundings of the oyster- 
beds in Pokomoke and Tangier Sounds. 

The researches and discoveries of Dr. Brooks indicated 
the possibility of resuscitating this important though 
waning industry of the State; but, unfortunately, Dr. 
Brooks was prevented from carrying his experiments to 
such a length as to determine the best methods of taking 
advantage of the discovery of the possibilities of the ar- 
tificial impregnation and production of the oyster. 

The development of our oyster has been clearly mark- 
ed and delineated in the report up toa state when it 
is a Swimming animal and frequents the surface of the 
water. Unfortunately Dr. Brooks was not able to ob- 
Serve the continued development later than the sixth 
day, as the proper apparatus had not then been devised 
for the necessities of this service. 

As this report contains some hints which may prove of 
much importance in the future, I take the liberty of 
again calling attention to them. Dr. Brooks says: 

‘All my attempts to get later stages than these failed, 
‘* through my inability to find any way to change the 

‘water without losing the young oyster, and I am there- 
‘fore unable to describe the manner in which the swim- 

“ming embryo becomes converted into the adult, but I 
‘Shope that this gap will be filled, either by future 

‘ observations of my own or by those of some other em- 
‘* bryologist. . 


“In my attempt to raise the oyster embryo from the 
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“ego, | found that continuous warm weather was essen- 
‘tial to success. As my observations upon the devel- 
‘‘oping eges occupied all my time, I was not able to 
‘“‘make any record of the temperature of the water of 
‘“‘the ocean, but during June there were a number of 
‘‘cold, windy days and nights, and two hail-storms, and 
‘“on each of the cold days all the embryo which I had 
in the house died. 

‘* At first sight it does not seem possible that an ani- 
‘‘mal which is encased in a hard, strong, protecting 
‘*shell, and which is capable of giving rise to several 
“‘million eges every season, can be in any danger of 
‘‘extermination ; and it seems as if the oyster ought to 
‘*be able to hold its own in the struggle for existence, 
‘Cand to increase and multiply in the face of the most 
‘‘adverse circumstances. 

‘“It appears wonderful that the waters of the Chesa- 
‘‘peake Bay are not paved with oysters, and persons 
‘who have not given much thought to the subject will 
‘ridicule the statement that there is any need for meas- 
‘‘ures to prevent their extermination or the destruction 
‘‘of the natural beds. While the consumption of oys- 
‘ters was restricted to regions in the immediate vicinity 
‘‘of the beds, the number of oysters which it would pay 
‘“to gather and put into the market each season from 
‘each bed was limited; but with the present facilities 
‘for packing and transporting oysters, there is no limit 
**to the number which can be utilized, and the danger 
‘‘of destroying the best beds grows greater every day, 
‘‘and keeps pace with the increasing population and 
‘‘improvements in transportation.” 

After giving some statistics of the catch of oysters in 
the Bay of Cancale, Dr. Brooks further remarks : 

“The table also shows that it will not answer to rely 
‘upon the very great number of eggs, and therefore 
‘trust to afew oysters the work of replenishing the 
““bed. 
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‘*In view of such facts, no one who appreciates the 
‘magnitude of the oyster industry of the Chesapeake 
‘ean doubt that the protection of the natural oyster 
‘beds is a matter which is worthy of the most careful 
‘attention. While the manner in which this is to be 
accomplished is outside the scope of the present paper, 
a statement of those favorable and unfavorable influ- 
ences which have suggested themselves to me during 
my work, may fairly find a place here. 
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“It is well known to naturalists that the number of 
individuals which reach maturity in any species of 
animals or plants does not depend upon the number 
which are born. The common tape-worm lays hun- 
‘dreds of millions of eggs in a very short time, yet it is 
‘comparatively rare. The number of children born to 
each pair of human beings during their lifetime of from 
fifty to eighty years, can be counted on the fingers, yet 
man is the most abundant of the larger mammals, and 
human population increases quite rapidly under favor- 
able circumstances. This comparison shows plainly 
that the abundance of a species is determined, mainly, 
by the external conditions to which it is exposed, and 
‘that the number of individuals which are born has 
very little to do with it. In the case of the oyster, the 
adult is well protected against enemies by the shell, 
and as its food is abundant, and is brought to it by 
‘the water, it is tolerably sure of a long life after it has 
reached its adult form, but the life of the young is 
very precarious ; that of the young American oyster 
peculiarly so, since it is exposed to all kinds of ene- 
mies and accidents, at a time when it is most helpless. 
The protection of the young European oyster by the 
parent shell at this time would seem to more than bal- 
ance the greater number of eggs laid by the American. 
‘“The most critical time in the life of the American 
“oyster is undoubtedly the time when the egg is dis- 
“charged into the water to be fertilized, for the chance 
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‘“that each egg which floats out into the ocean to shift 
‘* for itself will immediately meet with a male cell is very 
“slight, and it is essestial that the egg should be fertil- 
‘ized very quickly, for the unfertilized egg is destroyed 
‘by the sea water ina very short time. The next period 
“of great danger is the short time during which the 
‘embryos swarm to the surface of the water. They are 
‘*so perfectly defenceless, and so crowded together close 
“to the surface, that a small fish, swimming along with 
‘open mouth, might easily swallow in a few mouthfulls 
‘a number equal to the human population of Baltimore. 
““They are also exposed to sudden changes of tempera- 
‘‘ture, and as my experiments have shown that a sudden 
“‘fallin temperature is fatal to them at this time, the 
“number which are destroyed by cold rains and winds 
*‘must be very great indeed. 

‘“ As soon as they are safely past this stage, and scatter 
*‘and swim at various depths, their danger from accidents 
‘‘and enemies is greatly diminished, and their chance of 
‘‘reaching maturity increases hundreds, and probably 
‘** thousands of times. 

‘“My experiments show that there is no difficulty in 
‘“developing them up to this point in the house in small 
‘aquaria, and in carrying them safely past the most 
*‘yrecarious part of their lives, and freeing them from 
‘‘all their greatest dangers.”’ 

The importance of carrying the investigations beyond 
the point reached by Dr. Brooks, induced me to secure 
the services of Professor John A. Ryder, of the Phila- 
delphia Academy of Sciences, and having provided quite 
an assortment of collectors, I stationed him in the month 
of July at the mouth of the south fork of St. Jerome’s 
Creek, in St. Mary’s County. This creek flows into the 
Chesapeake a few miles north of Point Lookout. 

Having secured the use of ponds, formed by a prong 
of this creek, if was my intention to arrange them 
so as thoroughly to control the ebb and flow of the tide 


Ox 

and the inflow of fresh water from the drainage of the 
land adjacent, by providing embankments, flood-gates, 
and waste-ways ; but the unexpected diversion of a large 
portion of the appropriation prevented my carrying into 
effect these plans, so important for an exhaustive study 
of the subject. 

In order to enable Prof. Ryder to carry on his experi- 
ments in a thorough and systematic manner, it was 
essential that a limited body of water should be isolated 
from the creek and the water be under complete control. 
It was important, also, that means should be provided 
that the enemies of the young oyster, as far as practica- 
ble, should be excluded. 

Crude and imperfect as were the means available, Prof. 
Ryder pursued the line of investigations with important 
results, although he experienced the same difficulty in 
keeping the young oyster as did Dr. Brooks. 

He was enabled during his stay at St. Jerome’s to de- 
termine with some accuracy the rate of growth of the 
‘spat’ and to make very important researches as to the 
food and manner of fattening the oyster. 

Prof. Ryder’s report, which is full of interest, will be 
found in the appendix, and its careful perusal is earnest- 
ly recommended, as his cautious utterances should guide 
us to the future solution of this important question. 


As soon as it can be done without detriment to the 
other important branches of fish culture, I trust that, 
with the additional light which has been shed upon this 
subject, I shall be able to provide Prof. Ryder with 
proper apparatus for the prosecution of these important 
investigations, for | am quite satisfied that as soon as we 
are able to artificially produce the oyster and protect the 
young until it finally attaches itself to some stationary 
object, we will have certain means of multiplying this 
bivalve to an unlimited extent and of furnishing it for 
planting purposes at less cost than can now be done by 
the dredging process. We will also be able with cer- 
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tainty to replenish beds which have been so far exhausted 
as to have lost, to a great extent, the power of reproduc- 
tion in themselves, and to establish new beds in localities 
where the oyster does not now exist. 


I trust that the experiments made and to be hereafter 
conducted, will enable us to determine the best form of 
collector to be used in our waters and the best manner 
in which it should be treated and the attached young 
oyster cared for. 

The importance of the discoveries as to the means of 
artificial propagation of the oyster can be appreciated 
when we take into. consideration the fact, that the soils 
and localities which are favorable for the reproduction 
of oysters are not always favorable for their subsequent 
development, as there are many places where oysters 
thrive but where they will not breed, it being generally 
accepted that the best conditions for propagation are 
sandy and gravelly bottoms and quite salt water, whereas 
muddy bottoms anda mixture of fresh water are most 
favorable for fattening. 

The many conditions which influence the breeding, 
growth and development of the oyster—that is the soil, 
temperature, sudden alternation of heat and cold. direc- 
tion of current, the occurrence of very low water at 
- periods of extreme heat or extreme cold, and many other 
natural conditions, all indicate the importance of estab- 
lishing now the artificial propagation of the oyster, not- 
withstanding its wonderful reproductive capabilities. 

The importance of the oyster of the Chesapeake Bay 
can be appreciated by a perusal of the following figures, 
which I have obtained through the courtesy of Professor 
G. Brown Goode, Superintendent in charge of the fishery 
statistics of the census of 1880 : 
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_O¥S TER WORK IN MARY LAND 1879—80. 


No. 

VALUE OF No. PEOPLE 

KInD OF BOATIN UM - BOAT MEN WAGES OF_ SUPPOR- 

EMPLOYED. BER. AND EnM- SAME. TED BY 

EQUIPMENT. | PLOYED. OYSTER 

| CATCH’G. 
Dredgers | 700$1,050,000° 5,600.8 916,300 

outfit of same [ F0"000 | 

Scrapers 550 440,000 2,200 297,000 
Canoes 1:825' 182-500: 5,148) ac 158, 300 
Runners 200' = 300,000 800) 166,400 


3,275 $2,042,500 18,748 $2,538,000 54,992 


NUMBER OF OysTERS TAKEN 1879—80. BUSHELS. 
No. packed in State—of Md. oysters............... 6,653,492 
| aShipped OW, OL STALE cs... 0s aceasiinssnmss eons 2,021,840 
Local consumption in Baltimore.................0++ 818,680 
ti other cities of the State... 200,000 

‘S ee COMMUES) 250k adasaeeen eee 875,000 
10,569,012 


It will be seen that in the year 1879 to 1880, there were 
13,748 of our citizens employed in catching and bringing 
to market the ten and a half million of bushels produced ; 
and when we take this into consideration and the amount 
of capital consumed in preserving and exporting the 
oyster, the importance of providing for a continued sup- 
ply is most evident. 


The Chesapeake Bay, situated, as it is, between the 
colder waters of the north and the warmer southern zone, 
is unexceptionally suited for the cultivation of the oyster, 
its reproduction, growth and fattening, as if is not ex- 
posed to those vicissitudes of temperature which so 
frequently prove fatal; and the limited average in the 
rise and fall of the tide renders the existence of the oyster 
in shoal waters less precarious and their protection far 
less expensive than it has proved on the coast of France, 
where the oyster-growing industry has added new life 
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and prosperity to portions of the coast which were fast 
becoming impoverished. 

The facility for working the oyster parks at low tide 
in localities where there is a very great rise and fall of 
tide, is more than neutralized by the costly arrangements 
which must be devised for keeping them sufficiently 
covered to prevent their exposure to destruction, which 
would be the result were they laid bare at critical peri- 
ods ; yet, although oyster culture has hardly existed a 
decade, the promises of success have been more than 
realized, and resuits have been obtained by the employ- 
ment of methods so simple, that the proprietor of any 
oyster establishment will readily undertake to supply 
millions of oysters to any one wishing to enter upon their 
cultivation. 

When we have ascertained with precision the period 
of attachment, when the spat forsakes its roving exis- 
tence for a settled life, and have demonstrated that the 
oyster can be produced in unlimited numbers and suc- 
cessfully protected until this attachment is made, we will 
have gone far beyond those methods which have pro- 
duced such good results in European countries, and it 
will be then necessary to take advantage of their experi- 
ences for the determination of the best form of collectors 
and the subsequent treatment of the oyster until it is 
sent in a perfect state to market. 

It may, therefore, be more appropriate to reserve for 
afuture report the details as to the form of collectors, 
information which I obtained during a recent exam- 
ination of the typical oyster cultural farms of France. 
The determination of the form of collector best suited 
for the several localities of the Chesapeake Bay must be 
determined by actual experiment with the chaplet, (col- 
lector formed of shells strung on galvanized wire,) the 
favorite in the Bay of Arcachon ; the dowquet, (collector 
formed of twelve tiles secured around a stake which hold 
them in position,) a form much used in the neighborhood 
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of Vanne and Auray; the shingle, slate, brush, pottery 
and other forms of collectors, severally the favorites in 
various localities. 

Having advanced thus far in our experiments, it would 
be well-for us to follow the methods of treatment and 
preparation of the oyster in practice at Courseulles, Les 
Sables D’Oleron and Marennes, where the energy of the 
culturalist is devoted to the fattening of the oyster for 
market. ‘ 

The oyster industry forms too considerable a portion 
of the wealth of the Chesapeake Bay and is of too much 
commercial value to be allowed to suffer decline.. 

I trust that we may be enabled to prosecute our inqui- 
ries so as to present to the consideration of the Legisla- 
ture the unanswerable logic of facts and suggest the meth- 
ods of protection and devise means for continuing an 
ample supply of a great blessing which, although lavishly 
enjoyed, has scarcely been fully appreciated. 

It is to be feared that much of the previous legislation 
has been ineffective, as based on evidence defective and 
misleading in its character, the result of misstatements 
and convictions formed by conflicting advice given 
by interested persons or by those misguided by too im- 
perfect observation. 


Respectfully submitted, 
T. B. FERGUSON, 


Commissioner. 
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On the 18th of July last, Maj. T. B. Ferguson, Com- 
missioner, having completed the preliminary arrange- 
ments looking forward to the establishment of an experi- 
mental station where every opportunity should be offered 
for the cultivation of the oyster by artificial means, em- 
ployed the writer to carry on the necessary work of 
experiment and observation. The locality chosen for 
our operations by the Commissioner, was about seven 
miles north of the mouth of the Potomac River, on the 
western shore of the Chesapeake Bay, in St. Mary’s Co., 
Md., and forms part of an inlet extending several miles 
inland, known as St. Jerome’s Creek. Here, a pond, 
covering an area of perhaps two or three acres, which is 
joined to the main body of the creek by a narrow run or 
canal, through which the tide ebbs and flows, was chosen 
with the design of converting it into a claire or oyster 
park, somewhat similar to those in successful operation 
on the coast of France. The pond having been leased 
from the owner, Mr. J. W. Wrightson, for a term of years, 
with the privilege of making such improvements as might 
be necessary in carrying on the work of oyster culture, 
presents, in all respects, as favorable a situation in the 
opinion of the writer, for the purpose intended, as could 
be desired. 

After some delay in getting our work agoing, we suc- 
ceeded however, in obtaining some results and many 
experiences, which will be of great use in guiding us to 
the attainment of better results in the future. My object, 
in the main, was to learn what were the difficulties which 
would beset us in our future work and to find out what 
methods might suggest themselves as better calculated to 
further our efforts next season. The time of breeding 
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was already nearly half over when our work began, and 
to this, as much as to anything, the comparative unsatis- 
factoriness of our results must be attributed. While we 
are forced to admit so much, a large amount of valuable 
information has been gathered, a good deal of which is 
entirely new to science and very suggestive as to what 
will be the proper paths to follow hereafter in the con- 
duct of the work. 


We have devoted a considerable amount of space to an 
account of the structure of the oyster, with illustrations, 
so as to make it easier for the anatomy and physiology 
of the animal to be understood by persons not familiar 
or within reach of the treatises on the subject. The idea 
has not been, to tacitly imply that the account given by 
Prof. Brooks in last year’s report was not a good one, 
but simply to illustrate pictorially, as far as lay in my 
power, the grosser anatomy of the creature, so as to ena- 
ble a novice to find the ovaries and spermaries of the 
animals more readily if it should be desired to impreg- 
nate the eggs artificially, either for the sake of experi- 
ment or artificial culture. 


The numerous suggestions which have been made 
throughout the body of the text as to the extension of the 
banks and the possible practicability of entirely new 
plans of culture will, I hope, be found of value. The 
matters of mere scientific record and observation are such 
as would have been noted by any observer, endowed with 
a fair share of common sense and having a naturalist’s 
training. : 


The appended observations on the artificial impregna- 
tion of the European oyster made by Francis Winslow, 
U.S. N., are important, as showing how closely parallel 
the phenomena of development in this species are to 
those of our own. I place entire confidence in these ob- 
servations, as they are fully supported by what was pre- 
viously known of their development through the research- 
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es of Davaine, Salensky and others, who, however, have 
failed to see the earliest stages. 

The note on the development of Mya arenaria is 
added merely to establish the time of the spawning sea- 
son; to show that it is possible to impregnate the eges 
artificially, and to indicate to some extent the nature of 
the process of development, the study of which I could 
not complete owing to illness. 

The histology of the ovaries of both the oyster and 
clam remains to be studied, since it is possible only by 
that means to ascertain whether the whole of the eggs 
are mature at one time. The researches of Flemming 
and Von Jhering show that such is not the case in Unio 
and Scrobicularia. Much of the success of future 
attempts at artificial incubation depends upon a decisive 
answer to this question. My own experience in investi- 
gating the ovaries of Ostrea and Mya, countenances the 
belief in my mind, that the time of maturity for nearly 
all the ovarian eggs is about the same. 

The question as to the exact age of the fry of the oyster 
at the time of fixation, as well as the age of the fry of 
Mya at the time it buries itself in the sand, also awaits 
an answer; but it is the hope of the writer that, with an 
incubating apparatus which he has lately devised as an 
adjunct to his microscope, he may in the course of another 
season’s work, reach a satisfactory conclusion in regard 
to this, as well as many other important matters. 


ANATOMY OF THE OYSTER. 


———— 
THE SHELL. 


In view of the fact that the structure of the American 
oyster has hitherto excited comparatively little attention, 
we offer here the results of investigations made upon 
thirty-seven specimens. The best account which is 
known to me, and one accompanied with a good figure, 
is that given by H. James Clark*, and which anticipates 
in many respects, a note contributed by the writer to 
the American Naturalist for September, 1880. Another 
admirable account of the structure of this molluse has 
been given by Prof. W. K. Brookst, but after compari- 
son, I find that my observations are not wholly in accord 
with the accounts of either of these careful observers. 


In Fig. I, I have attempted to represent in a somewhat 
diagrammatic manner the structure of the animal under 
consideration, with indications of some of its physiologi- 
cal or animal processes, such as the inhalation and exha- 
lation of water for breathing purposes, and the manner 
in which the food is carried to the mouth to be swallowed. 

The oyster always presents a definite right and left 
side, and the two shells or valves which enclose the 
animal, always differ in that the left one is more deeply 
coneave or hollowed out than the right, which is nearly 
flat. In the natural beds the left valve is usually, if not 
always undermost, but in the crowded banks the animal 
usually assumes a vertical position, a condition which 
does not, however, affect this unlikeness of the valves. 
In the figure, the left valve has been removed, the ani- 
mal of the oyster is shown lying in the more shallow 

right. die meee end of the animal lies close against the 


*Mind in Nature. New York, 1865. pp. 199—203. 
tReport of the Maryland Commissioners of Fisheries, 1880. pp. 5—10. 
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hinge H/, or the point where the two valves are firmly 
fixed to each other by a dark brown crescent-shaped 
body, the ligament /ig., which, while it serves to attach, 
also tends by reason of its elastic properties to cause the 
valves to separate at their free borders at A, in order to 
allow the passage of water inwards to the gills G, and of 
food to the mouth M, while it also allows the water 
which has passed through the gills to escape by way of 
the cloaca C7, carrying with it in its passage the faeces 
from the vent V. The tendency to separate the valves, 
inherent in the ligament, is balanced by the adductor 
muscle Mus, which, upon the slightest intimation of 
danger, forcibly contracts, closing the free edges of the 
valves tightly. The dark purple scars near the centres 
of both valves, and vulgarly known as indicating the 
position of the ‘‘heart,’’ are simply the areas covered by 
the attachment of this adductor muscle, which is com- 
posed of a vast number of extremely fine musculaa fibers, 
which collectively pass straight across the space between 
the inside of the valves, being firmly fixed at either end 
to the latter. The muscle, when closely examined, is 
seen to be composed of bundles of fibers or fibrille, 
which may be called fibrils, each with its proper sheath, 
and polygonal in cross-section. The muscle is also made 
up of two kinds of fibers, the larger portion, embraced 
in the area I, are brownish gray, while those in the 
smaller area IL are whitish; the line of contact between 
the two is sharply defined by the curved line ITI, where 
they are also easily separated as portions of a compound 
muscle. The foregoing fairly describes the mechanism 
of the shell, and in part the physiological significance of 
the same. 

The structure of the shell is laminar, or in other 
words, it is composed of numerous layers of carbonate 
of lime deposited one on the other by the mantle (the 
latter to be described farther on,) probably from the 
blood or possibly in some other way. These layers de- 
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posited as they are internally, as growth proceeds pro- 
ject in succession past each other at the free edges of the 
valves and external surface of the shell, so that the suc- 
cessive deposits may frequently be distinguished, espe- 
pecially, as these deposits seem to be laid down periodi- 
cally, giving rise to a very rough imbricated appearance 
of the edges of the layers on the outside of the shell. 
The inner pearly or nacreous layers of the shell are dif- 
ferent in structure from the outer ones. These are made 
up of microscopic prisms of carbonate of lime embedded 
in a matrix of horny substance, analogous, if not identi- 
‘al with the substance which forms the external hard 
parts of insects The outer portion of the shell, forming 
much the largest proportion of the whole, is differently 
constituted according to Nathusius-Kénigsborn*, who 
-finds that in the shells of the oyster of Europe there are 
superimposed -cavities, filled in life with water, which 
lie just beneath the inner pearly layers and between the 
attachment of the muscle and the hinge corresponding 
to the thickened nacreous portion. In the thick margi- 
nal portion of the shell, extending from a point half way 
between the insertion of the muscle and hinge, to near 
the edge of the valves, he finds still another series of 
closed cavities which are separated by oblique divisions 
of a laminar character, and which are filled with a singu- 
lar strueture of minute cavities which contain air. The 
first kind or the water bearing cavities are, it may be 
well to remark, greatly developed in Spondylus, an ally 
of the oyster. The laminar character of the shell is 
apparent from the presence of very fine lines of growth 
even on the valves of the free-swimming embryos, and 
in the embryonic shell which covers like a little raised 
cap the extreme tips of the umbos or hinge ends of the 
valves of attached spat 4 to 1 inch in diameter. 
During the past season I endeavored to ascertain if it 


*Untersuchungen ueber nicht cellul’re Organismen, namentlich; Crustaceen-panzer, Mol- 
lusken—Schalen und Eihiillen. Von W. Von Nathusius-Ké€nigsborn. 4 to., pp. 144, pls. 16. 
Berlin, 1877. 
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was not possible to determine the age of marketable oys- 
ters from what appeared to be annual arrests of growth, 
indicated on the outside of the shell by deeply impressed 
lines or projecting laminae placed at nearly equal dis- 
tances apart, but I failed, after examining a great num- 
ber of living and dead shells, to arrive at any satistactory 
conclusion. 
THE ANIMAL. 


In Fig. I the head. of the animal. lies directed towards 
H; the tail end, on the other hand, lies towards A; the 
back or upper side of the animal extends from / to ¢; the 
ventral or lower side reaches from ¢ to @ up to the mouth 
M. The right and left sides of the animal are covered 
by an organ called the mantle M7. /f.; it is not attached 
to the shell anywhere except around the points where 
the ends of the adductor muscle, Js, are fixed to the 
valves of either side. This organ encloses, like a curtain, 
the internal organs of the creature on either side, and 
lies next to the shell, and secretes and deposits the 
layers of carbonate of lime composing the latter. The 
free edges of the mantle, which are purplish, are gar- 
nished with small, highly sensitive tentacles fen. of the 
same color, and which serve the purpose of organs of 
touch and are perhaps also to some extent sensitive to 
light. The borders of the right and left folds of the 
mantle are free from 4 to ¢, where they unite, and from 
c to a, but from @ to bthey are joined together. In the 
space between the right and left folds of the mantle from 
b, a to d, the palps P, or lips of the oyster, are included ; 
this cavity may be called the palpal space P. sp. The 
palpal space is continuous with the inferior gilleavity Z. 
cav., from d toc; in this space, bounded like the latter 
on each side by the mantle, the four leaf-like branchiae 
or gills G hang suspended by a membrane, which unites 
with the mantle on either side along the line ¢, this 
membrane, together with the bases of the gills, forms a 
cavity limited below by the upper edges of the gills at g 
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and above by the viscera along the line below C. s#., the 
mesosoma mes. or lower middle portion of the body and 
the adductor muscle; this upper gill cavity U cav., ex- 
tends from # to ¢ and is continuous with the cloaca CZ, 
which is the space between the upper free folds of the 
mantle from 4 to e. 

The physiological significance of this arrangement of 
parts will be understood by noting the directions in which 
the arrows are supposed to be moving. As the living 
oyster lies fixed at the bottom of the water with the free 
edges A of the valves slightly separated, the minute cilia 
or hair-like processes with which the gills and palps are 
covered, are constantly in rapid vibratory motion ; this 
peculiar movement over the gills and palps causes a cur- 
rent of water to travel from without into the inferior gill 
civity 7. cav., a part of which passes on to be carried by 
the cilia of the palps towards the mouth for the sake of 
the microscopic food it may contain in suspension ; after 
this has been gleaned out, the water probably passes back 
to the inferior gill-cavity between the pendulous lobes of 
the outer and inner pairs of palps. The fate of the water 
which passes through the gillsis entirely different, though 
the gills seem to take part in carrying food towards the 
palps and mouth, a phenomenon which may be readily 
rendered apparent to the eye by scattering powdered 
cochineal or fine meal on the gills or palps, when it will 
be seen that the motion of the cilia on both organs causes 
the particles to move with considerable rapidity towards 
the mouth. The water passes up between the leaves of 
the gills, actuated by ciliary motion, and enters the 
upper gill cavity through a large number of openings or 
canals between the gills can. and passes out towards the 
cloaca (7,into which the vent V also discharges its excreta, 
and is so carried out of the animal. back into the sur- 
rounding water. The whole of the process of respiration 
or aeration of the blood appears to be effected in the gills 
proper. 
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The.transversely elongated mouth JZ. of the oyster lies 
between the upper bends of the palps, it is followed by 
avery short gullet or oesophagus oe, which opens into 
tne stomach S/, the walls of which are very much folded 
and wrinkled, the folds often dip into the substance of 
the massive brownish green liver Z. and give entrance to 
the numerous and spacious bile ducts of the latter. At 
the hinder end of the stomach one of the deep folds ap- 
pears to be continued backwards in the form of a blind, 
cylindrical pouch to or beyond and between the openings 
of the oviducts of either side; this pouch contains a 
transparent, but at the same time opalescent rod, the 
so-called crystalline style C s¢, the function of which is 
not known. ‘The intestine as it first leaves the stomach 
proper is somewhat wider than at other points, but I do 
not know why Prof. H. J. Clark considered this por- 
tion, as far back as the first bend, part of the stomach. 
It seems to me that the irregular digestive cavity enclosed 
in the liver-mass should be regarded as the stomach, 
because the first portion of the intestine already contains 
the commencement of a peculiar pair of folds running 
lengthwise, which will be spoken of later. Returning to 
the course of the intestine /7f, after passing backwards 
beneath the adductor muscle, into the mesosomal or 
middle part of the body, when it suddenly bends and is 
prolonged toward the head, passing a little to the right 
of the stomach and along the back of the animal, when 
it again suddenly turns to the left and crossing the gullet 
oe, descends in a gentle curve along the left, lower side 
of the body, passing obliquely upwards over the pericar- 
dial space Per, which contains the heart, to end in the 
anal opening at V. A peculiar double fold, Z. flds, 
which projects into the intestinal cavity, extends from 
the pyloric end of the intestine to the vent ; its function 
is probably to afford a greater amount of surface for the 
absorption of nutriment, or it may be valvular in charac- 
ter. The greater portion of the inner intestinal surfaces 
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are probably covered with cilia in more or less active 
motion, for all the portions of the lining of the stomach 
and intestine examined by me appeared to be provided 
with a ciliary covering. The faeces of the oyster are not 
extruded in the form of a cylinder as in many other 
mollusks, but have the form of a demicylinder with one 
side excavated in a groove-like manner, as shown in 
section in Fig. I, 2, the peculiar form being due to the 
presence of the longitudinal folds in the intestine, as shown 
in a cross-section of the latter in Fig. I, 1. Im Unio, the 
fresh-water mussel, a similar arrangement is said to 
exist, according to Bronn; (Klass. u. Ord. des Their- 
reichs, III, p. 364.) 

The course of the intestine as sketched above is most 
nearly in accord with Clark’s account ; the figures given 
by Sir Everard Home* of the intestine of Ostrea edulis 
are also in close agreement, but the proper relation of 
the mouth and palps was evidently not understood. 
Home’s figure, however, fully justities, with other evi- 
dence, the criticism made in Woodward’s Manual of the 
Mollusca, regarding the inaccuracy of Poli’ st figures of the 
same parts. 

The systemic heart is that,organ which serves to pro- 
pel and continually redistribute the colorless blood of 
the oyster through the body for its nourishment, and 
through the gills that the blood itself may discharge into 
the*water the poisonous gases with which it is load- 
ed in passing through the body, and receive a fresh 
supply of oxygen as fresh supplies of water pass through 
the gills. The. heart consists of three chambers ; the 
upper and largest is the ventricle ve, and the two small- 
er, lowermost, brownish, paired chambers are called 
auricles au, the three chambers lie in a crescent-shaped 
space, the pericardial space Per, just forward of the 
adductor muscle. The ventricle oe, is almost globular; 


*Philos. Trans. 1827. pl. IV. 
Ties taces Utriusque Siciliae eorumque Historia et Anatome, II. Tab. X XIX, fig. 3. Parma, 
1795, Fol. . 
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its walls are made up of a delicate meshwork of muscu- 
lar fibers so interlaced as to be altogether untraceable ; 
by its contractions it forces the oxygenated blood fresh 
from the gills to all parts of the body through two large 
vessels, or properly, aortae, the first, ao, supplying the 
forepart of the body, and ao' the hinder portion. These 
larger vessels divide into smaller ones which effect the 
distribution of the blood towards the head, and through 
the viscera, where, as in other parts of the body, a net- 
work of fine capillary vessels exists. The blood accumu- 
lates perhaps in sinuses, one of which is the pericardial 
space, and there are besides probably a pair of rudimen- 
tary ones in the oyster, the vestibule of a rudimentary 
organ of Bojanus, from these, through the venous sys- 
tem of vessels, the blood is carried back to the gills to 
be aerated, and returned through the vessels which carry 
the blood from the gills to the auricles, the branchio- 
cardiac vessels dc. Of the last, there are three on each 
side of the oyster, two pairs of which collect the blood 
from the forepart of the gills, and one pair of which 
gather the blood from the posteriar portion of the gills 
to be carried to the auricles, from whence it enters the 
ventricle, having completed its circulation through the 
whole vascular system. 

It is frequently noticed that the edges or a consider- 
able part of the mantle of the oyster is very much swol- 
len and nearly transparent, as though greatly distended 
with water; this is due to a peculiar arrangement of ca- 
pillary vessels connected with the blood-system which 
causes the blood tobe held in these places until turges- 
cence is produced as in erectile tissues. The presence 
of an unusual amount of water in the blood no doubt 
sometimes helps to produce this last effect, since the 
blood-system is probably in communication with the 
water outside, through the openings from without into 
the organ of Bojanus, a part which answers to the kid- 
ney in other bivalve mollusks, but which seems to be 
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very rudimentary in the oyster. When oysters are 
removed from salt water to that which is less salt, a 
similar enlargement of the animal takes place, which 
may be entirely attributed to the effect of the action of 
the well-known laws of osmosis, and should not be re- 
garded as a fattening process at all, since the real ‘‘fat’’ 
of the oyster is something vastly more substantial than 
water, as will be learned in the sequel. Prof. P. Frazer, 
Jr.,* has discussed the subject of fattening oysters by 
means of osmosis. 


For my own part I believe that the turgid, translucent 
appearance,of the edges of the mantle in the oyster is 
due to the passage inwards of water through the mouths 
of numerous vessels which open freely on its surface ; 
these from my microscopic examinations seemed to be 
the extremities of the capillaries of the mantle, and I 
find that for this belief I have the concurrent testimony 
of other writers, (Bronn ; Klass. u. Ord. III, 384.) 


The nervous system of the oyster is very simple, being 
composed of a pair of ganglia or masses of nervous mat- 
ter, which le just over the gullet, and from which a pair 
of nerve cords pass backwards, one on each side, to join 
the hinder pair which lie just beneath the adductor 
muscle. The mantle receives nerve branches from the 
hindmost ganglia, and these control the contraction and 
elongation of the radiating bundles of muscular fibers as 
well as those which lie lengthwise along the margin; the 
former contract and withdraw the edges of the mantle 
from the margin of the shell, while the latter in con- 
tracting tend to crimp or fold its edges. The tentacles, 
or organs of touch, are also mainly supplied from the 
hindmost ganglia, while the internal organs are inner- 
vated from the head ganglia. 


es = — = ————— = ee 


*On Dialysis in Oyster Culture. Proc. Acad. Nat. Sciences, 27. 1875, pp. 442—43. 
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The generative organs of the oyster, Gen. Fig. 2, are 
massive in proportion to the size of the animal; they 
invest the whole of the visceral mass from a little be- 
hind the palps to the pericardial space, extending beyond 
it posteriorly above and below. They invest the rectum to 
within a short distance of the vent and the first bend of 
the intestine below the adductor muscle; their substance 
also dips down deep amongst the viscera so as to appear 
to cover the intestines, the pouch of the crystalline style 
and the liver. The sexes of the oyster are distinct, but 
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igure 2. 
there is no apparent possibility of determining the sexes 
from the external appearance of the generative tissues, 
since there seem to be no differences between what in 
one case are ovaries containing eggs, and in another 
spermaries or testes, containing the male cells or sperm- 
atozoa. Both kinds of glands are composed of a great 
number of tubular branches which unite into two large 
canals, one on each side of the body, which open’ into 
thr upper gill cavity at ov; the oviducts if the specimen 
be female, and vasa deferentia if the specimen be a male. 
The smaller branches divide and subdivide, as may be 
noted in Fig. 2, giving off ultimately short blind, pouch- 
like branches, which are the follicles of the glands or 
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acini, on the inner walls of which the ova or eggs and 
spermatozoa are developed. The eggs in the female 
grow from ovicells, and in the male the spermatozoa 
originate from cells which are known as spermogens. 

In having a pair of openings, one on either side for the 
escape of the generative products, our oyster agrees per- 
fectly with that of Europe, according to H. Lacaze-Du- 
thiers.* Davaine,+ in his memoir, asserts both in his 
text and in his figures that the generative glands of the 
European oyster have three openings on either side, 
statements which are not in accord either with facts or 
analogy. Ina paper by Sir Everard Home, which we 
have noticed before, he erroneously regards the supra- 
branchial or upper gill cavity as an oviduct. 

No evidence to show that our oyster is hermaphrodite 
was found during the entire season, nor were my searches 
for embryos or eggs on the mantle and in the gills any 
more successful than those carried on two years before 
by Prof. Brooks. There is no doubt whatever that the 
oyster of Europe nurses its young on its mantle and gills 
for some time, nor can we very well question the very 
high authority of Mobius for saying that in most cases 
the sexes are separate, and that but one kind of pro- 
ducts, viz. ; either eggs or spelmatozoa are at any one 
time found in “the generative organs; Lacaze-Duthiers’ 
observations seem to confirm the conclusions of Mébius. 

As the eggs and spermatozoa ripen and are set set free 
in the little terminal sacs or acini of the generative or- 
gans, they are probably pushed or driven out of the larger 

ranals which connect with the terminal saes, and which 
join the main oviduct ov, by means of cilia which line 
these-canals, as suggested by Lacaze-Duthiers, just as 
the food is carried to the mouth and the water continu- 
ally forced through the gills by the waving of the innu- 


*Recherches sur les Organes genitaux des Acephales Lamellibranches. Ann des Sci. Natu 
relles. 4 ser, zool., t. 2, pl. 8, pp. 214—228. Paris, 1855. 


tMem. de la Soc. de Biol. 1V, 1852, pp. 297—339, pls. I—II. 
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merable cilia which cover the latter and the palps. The 
oviducts open directly into the upper gill cavity, from 
whence the eggs or sperm which have been discharged 
thereinto are at once carried ont into the water immedi- 
ately surrounding the animalin the open sea. From 
the fact that the eggs are heavier than water, although 
each female oyster matures many millions, it is easy to 
understand why it is that but comparatively few, prob- 
ably only a fraction of one per centum of all that are 
laid, ever develope or fix themselves even under favor- 
able circumstances, since much the largest portion of 
them are never impregnated, while of those which are, 
but few ever find positions favorable to their growth 
under natural conditions. 


HOW AN OYSTER TAKES ON FLESH. 


5 


Amongst oystermen the business of ‘‘fattening’’ or 
feeding the oyster is one of the most important from the 
fact that upon the condition of the marketable product 
largely depends its value. Fatness in the oyster is a 
condition wholly different in nature from the state known 
under that name in stall-fed domestic animals; nor has 
it anything to do with the condition of the reproductive 
organ, as Prof. Brooks* seems to suppose, for oysters are 
mainly taken from their beds at a season when that 
organ is in an inactive condition and appears shrunken 
and wasted away, as it truly is. The word ‘‘fat’’ as 
applied to indicate the condition of the oyster when in 
flesh, is a misnomer, since it is not fat at all which is the 
immediate cause of the condition of pliumpness, which 
betokens a fitness for market, but a very extensive de- 
posit of protoplasmic material which has been mainly 
laid down in the substance of the mantle. It is not de- 
nied that there are oi! globules to be found in this de- 
posit, but it zs denied that the term ‘‘fat’’ applies as 


*Development of the American Oyster, p. ro. 


N. B. Mibius seems to haye clearly apprehended the true nature of the so-called fattening 
process. 
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descriptive of it. Itis this relatively large amount of 
delicate, easily digested protoplasm of the mantle which 
renders the oyster so wholesome and nutritious. 


The deposit of this protoplasmic material in the mantle, 
palps and body, stands in intimate relation to the activ- 
ity of the reproductive organs. During the spawning 
season oysters are said to be ‘‘poor,’’ that is, poor in 
condition, for at this time the mantle, especially where 
it lies next the body on each side, is very thin and quite 
transparent ; the radiating muscles at the edges as_ well 
as its vessels and nerves may now be readily studied 
under the microscope, owing to the transparency and 
absence of soft granular protoplasm. If we examine at 
this time the reproductive organs, as a rule, we will find 
them greatly developed and pouring out their products 
through two large ducts, the combined caliber of which 
is not far short of that of the intestine. It will be evi- 
dent to any thinking mind that if the major part of the 
food material elaborated by the stomach and intestine 
goes to the ovary or testes to be transformed into sex 
products, which are continually thrown off, little of such 
material can be stored up in the tissues of the body.— 
This is exactly what happens. In the month of Septem- 
ber when the oysters for the most part stop spawning, 
the drain of elaborated material having ceased to flaw 
from the openings of the reproductive organs, it is 
diverted in another direction, but is retained in the sys- 
tem, and has to be deposited somewhere in the body. 
The most extensive deposits of this elaborated living 
matter occur in the mantle, body and palps, the color of 
which rapidly changes from the watery transparent con- 
dition prevalent during the spawning season to a creamy 
white. The mantle and palps now become very much 
thicker than before, and their substance appears to be 
softer, more easily lacerated, and is made up largely of 
a delicate granular protoplasm, which when broken up 
has the milky appearance of the reproductive organ 
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when it is mutilated. I have known this milky appear- 
ance of the mutilated mantle of the oyster to lead per- 
sons to mistake it for the reproductive organ; a mistake 
easily made by the inexperienced. 

The preceding account of the physiology of the so- 
called fattening process will serve to prove how little 
philosophy there is in the doctrine that oysters may be 
fattened by putting them for a day or two in water less 
salt than that from which they were first taken, in order 
that they may be water-swollen by the action of osmose 
so as to give them a plump appearance. 

Upon making an examination of some oysters to-day 
(Dec. 6th,) to learn something in regard to the nature of 
the so-called fatty material contained in the thickened 
mantle, I find that it is made up of nucleated cells com- 
posed of a fine corpuscular material. The protoplasmic 
granules are so fine that they remind one, when exam- 
ined under a power of 250 diameters, of the corpuscles 
found in milk, though they are probably quite different 
in nature. They manifest the dancing motion when 
highly magnified, which is known as pedesis or the 
Brownian movement, and appear to be perfectly spheri- 
cal with considerable variation in size. Upon examining 
another specimen I found the principal ducts of the 
testes already defined, and upon microscopic examination 
an abundance of active, though not perfectly mature, 
spermatozoa were noticed. The spermaries in this case 
may no doubt be considered as a part of the fat, but the 
case is most interesting as showing how very early in the 
season the generative products commence to develop. 

FOOD OF THE OYSTER. 

The food of this mollusk, as is well known, consists 
entirely of microscopic beings and fragments of organic 
matter, which are carried by currents from the palps and 
gills, which have been already described, to the large 
mouth of the animal at the hinge end of the shell. The 
inside of the gullet and stomach, like some other parts of 
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the body, are covered with cilia, so that food once fairly 
in the mouth will be carried by their action down to the 
cavity of the stomach, where it is carried into the folds 
and deep pouches in its walls and even into the openings 
of the bile ducts, to undergo digestion or solution, so as 
to be fitted in its passage through the intestine, to be 
taken into the circulation, and finally disposed of in 
building up the structures of the body. 


Along with the food which is taken, a very large 
amount of undigestible dirt or inorganic matter is car- 
ried in, which ina great measure fills up the intestine 
together with the refuse or waste from the body. This 
material, when examined, reveals the fact that the oyster 
subsists largely on diatoms, a low type of moving plants 
which swim about in the water encased in minute sand- 
stone cases or boxes of the most delicate beauty of work- 
manship. These, when found in the intestine, have 
usually had their living contents dissolved out by the 
action of the digestive juices of the stomach. I have 
found in our own species of oyster the shells of three 
different genera of diatoms, viz.: Campylodiscus, Coseci- 
nodiscus and Navicula. The first is a singularly bent 
form ; the second is discoidal, and the last boat-shaped, 
and all are beautifully marked. Of these three types, I 
saw a number of species, especially of the latter, but as I 
was not an authority upon the systematic history of any 
of them, I had to neglect the determination of the species. 
No doubt many more forms are taken as food by the 
oyster, since I saw other forms in which the living matter 
inside the silicious cases was brown, the same as in most 
of the preceding forms, which I have indicated. Some 
of these brown forms were so plentiful as to color a con- 
siderable surface whereon they grew, of the same tint as 
themselves. But in no instance have I found any indi- 
cations of the animal of the oyster becoming colored by 
feeding on these diatoms, as it is said the European 
oyster does when feeding on Navicula ostrearia, which 
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is green, imparting its own green color to the fluids and 
thus to the tissues of such oysters as may be so situated 
as to readily feed upon it. A recent writer* gives an 
account of some experiments made by M. Puysegur of 
Sissable in artificially producing this green color, from 
which I quote: ‘‘ In each plate, [filled with water charged 
‘‘with green diatoms, | according to its size, we put three 
‘*to six perfectly white oysters which had never been in 
‘*the ‘clears’ and the shells of which had been previously 
‘‘washed and brushed clean. In similar plates hke num- 
‘“bers of the same oysters were laid in ordinary sea- 
‘water. Twenty-six hours after the commencement of 
‘*the experiment the oysters in the water charged with 
‘*diatoms had all acquired a marked greenish hue ; the 
‘* other oysters remained unaltered. a x - 
‘‘ After the oyster had turned green, it was laid in ordi- 
‘“nary sea-water for a few days, when the greenness dis- 
yw eucared altogether. It reappeared when the oyster 

‘was replaced in fresh water containing Vavicula ostre- 

‘aria.’ M. Decaisne, of the Jardin des Plantes, Paris, 
eae the experiments with the same results. 

Besides the diatoms, the spores of algae, the larvae or 
young of many animals, such as Sponges, Bryozoa. Hy- 
droids, Worms, Mollusks, many of which are small 
enough to be taken in by the oyster, though their bodies 
in most cases being soft and without a skeleton, it is 
impossible to find any traces, either in the stomach or 
intestine, of their remains, to indicate that they have 
formed a part of the bill of fare of the aninial. What, 
however, demonstrates that such small larval organisms 
do help to feed the oyster, is the fact that, at the heads 
of the small inlets or creeks along the Chesapeake, where 
the water is but little affected by the tides and is some- 
what brackish and inclined to be stagnant, there always 
appears to be a relatively greater development of a some- 


*The green color of Oysters, H. M. C. In Mature, Vol XXII, s49—s0, 1880. Trans. 
from the Revue Maritime et Coloniale, February, 18go. 
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what characteristic surface or shallow water fauna of 


minute forms. 
In St. Jerome’s Creek the microscopic fauna of its head 


waters is entirely different from that of the body of the 
creek ; two minute forms inhabit in vast numbers the 
former, while I sought in vain for them in the more open 
and changeable waters of the main body of the inlet, 
which are brought into active movement twice a day by 
the action of the tides. One of these forms an Infuso- 
rian*, 1-25th of an inch in length, was found covering 
every available surface of attachment, so that countless 
multitudes of the naked young would be swimming 
about in the water previous to building the curious spiral 
tubes which they inhabit; admirably fitted in this state 
as food for the oyster. Beside the type referred to there 
were a number of other Infusorians which in their so- 
called swarming stages of development, the young would 
become available as oyster food. Of such types I noticed 
four different species, either belonging or very nearly 
related to the genus Cothurnia; all of the forms built 
tubes for themselves. I also noticed several forms of 
bell-animaleules, the swarmers of which would become 
available as food for the oysters lying in the vicinity. 

The diatoms did not seem to me to be more abundant 
in the head waters than in the open creek. There was 
one moss animal, of remarkable character, which I found 
in the head waters only, this creature was very abun- 
dant, and no doubt its embryos like those of the infuso- 
ria referred to, were available as food. 

Of free swimming Infusorians, I noticed a number of 
genera ; one especially attracted my attention from its 
snake-like appearance and singularly rapid contortions ; 
it had a tuft of vibrating hairs or cilia at the head end in 
close relation with the mouth. Another more abundant 
type was the curious genus Hwplotes, with a thick shell 
enclosing the soft protoplasm of the body ; the latter 


*On the occurrence of Freta produc/a, Wright, in ine Gheseete Bay. 7 OF Naturaltst, 
1880, pp. 8:0—11. 
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was of an oval form, flat beneath and rounded on the 
back, so that the resemblance when the large foot like 
cilia were in motion, carrying the animal about, was 
strikingly like a very minute tortoise, the resemblance 
being heightened when the animal was viewed from the 
side. 

Rod-like algae, of minute size, the larvae of crustacea, 
especially the vast numbers of extremely small larval 
Copepoda must enter as a perceptible factor into the food 
supply of the oyster. 

There is no doubt but that the comparatively quies- 
cent condition of the head waters of these inlets and 
creeks, available as oyster planting grounds, are more 
favorable to the propagation of minute life than the open 
bay or creeks, where the temperature is lower and less 
constant. Practically, this is found to be true. For 
oystermen seem to be generally agreed that oysters 
‘*fatten’’ more rapidly, that is, feed more liberally in the 
head-waters, blind extremities of the creeks, than else- 
where. This notion of the oystermen is in agreement 
with my own observations during the past year. Ovyster- 
men also assert that oysters ‘‘fatten’? more rapidly in 
shallow waters than in deep ones, a point upon which I 
made but few observations, but such as I did make ten- 
ded to confirm such an opinion. In illustration I may 
contrast the condition of the oysters in the pond leased 
by the Commission at St. Jerome’s and those dredged off 
Pt. Lookout in 20 or 30 feet of water, on the 3d day of 
October, 1880. The oysters in the pond, by the middle 
or end of September, were in-good condition as to flesh 
and marketable, while those from deeper water off Pt. 
Lookout and but little later in the season, were still ex- 
tremely poor, thin and watery and utterly unfit for mar- 
ket. These differences in condition, it seems to me, are 
to be attributed in a great measure to differences of tem- 
perature and the abundance of food, but mainly to the 
latter. 
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THE OYSTER CRAB AS MESSMATE AND PURVEYOR. 

It is many years since Mr. Say named the little oyster- 
crab of our coasts Pinnotheres ostreum, and its habits in 
relation to the oyster seem to have excited but little in- 
terest, especially in foreign writers. Prof. Verrill, in 
his report to the U. S. Fish Commission, observes that it 
is the female which lives in the oyster, and that the male 
which is smaller and quite unlike the female, is rarely, 
if ever seen to occur, but that it has been seen by him 
swimming at the surface of the water in the middle of 
Vineyard Sound. His statement that it occurs wherever 
oysters occur, I cannot agree with, since out of many 
hundreds of St. Jerome’s oysters which I saw opened, I 
never saw a specimen of Pinnotheres ; they may occur, 
but rarely. This little crab has quite a number of allies 
which inhabit various living mollusks, holothurians, ete., 
of which admirable accounts are given by Van Beneden 
in his work on Animal Parasites and Messmates. 

There can be no doubt that the oyster-crab is a true 
messmate, and it is highly probable that the presence of 
these animals in the oyster is rather to be regarded as 
advantageous than otherwise. The animal lives in the 
gill cavity of the oyster, and, as will be seen from the 
following observations, may be the means of indirectly 
supplying its host with a part of its food. Duringa 
reconnoitering trip down the Chesapeake on the yacht 
‘Lookont,’’ in the first week of July last, in dredging, 
some oysters were hauled up which contained Pinnothe- 
res. In the case which I am abont to describe, the inclu- 
ded crab was a female with the curiously expanded 
abdomen folded forwards under the thorax and partially 
covering a huge mass of brownish eggs. Upon examin- 
ing these eggs what was my astonishment to find that 
they afforded attachment to a great number of compound 
colonies of the singular bell animalcule, Zodthamnium 
arbusculum. Upon further examination it was found 
that the legs and back of the animal also afforded points 


of attachment for similar colonies and that here and there 
where some of the individuals of a colony of Zodthamni- 
wm had been separated from their stalks, numerous 
minute rod-like vibriones had affixed themselves by one 
end. In this way it happens that there is a quadruple 
commensalism established, since we have the Vibriones 
fixed and probably nourished from the stalks of the Zo6- 
thamnium, while the latter is benefitted by the stream 
of water drawn in by the cilia of the oyster, and the last 
feeds itself and its protegé, the crab, from the same food- 
bearing current. Possibly the crab inside the shell 
catches and swallows food which in its entire state could 
not be taken by the oyster, but in any event the small 
crumbs which would fall from the mouth and claws of 
the crab would be carried to the mouth of the oyster, so 
that nothing is wasted. We must consider the crab with 
its forest of bell animalcules in still another light. Since 
the animaleules are well fed in their strange position, it 
is but natural to suppose that they would propagate ra- 
pidly. They multiply in two ways, viz.: by dividing 
both lengthwise and crosswise, one half of the produet 
being set free, and Known as swarmers. ‘These cast off 
germs of the animaleule colonies are no doubt hurried 
along in the vortex created by the cilia of the gills and 
palps, carried to the mouth and swallowed as part of the 
daily allowance of the food of the oyster. We are ac- 
cordingly obliged to look upon the Pénnotheres in this 
case as a veritable nursery, upon whose body animalenles 
are continually propagated and set free as part of the 
food supply of the oyster acting as host to the erab. I 
do not suppose, however, that such a condition will 
always be found to obtain, and it must also be remem- 
bered that myriads of Zo0bthamniwm colonies were 
dredged up on algae from the bottom in the immediate 
vicinity. Such an abundance of germs in the water 
would favor their being readily transplanted or fixed to 
the body of the oyster-crab. 
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NATURAL BANKS. 

During my stay at St. Jerome’s creek, I examined the 
natural oyster banks which were readily accessible in 
shallow water, with gratifying results as to the habits of 
the animal under virtually undisturbed conditions.— 
These banks, like those of Europe, always appear to be 
much longer than wide, but many of them are almost 
entirely exposed to the air during low tide, a rare occur- 
rence, according to Mébius, with the banks on the Schles- 
wig-Holstein coast of the North Sea. I learned from the 
owners of some of these banks that, although a consider- 
able proportion of the oysters on them were at times 
frozen to death during the severe winters, that the fecun- 
dity of those which remained was such, combined with 
the naturally favorable conditions found on the banks 
for the growth of old and young, as to restore the beds 
to their wonted productiveness in one or two seasons. 
Whether this description of the fecundity of the beds 
found in shallow water is overdrawn or not matters little, 
since there was the plainest evidence that we had here 
before our eyes the best natural conditions for the propa- 
gation and feeding of the individuals. These beds are, 
ina word, natural spat collecting grounds; places where 
such conditions obtain as will allow a large proportion of 
the swarming brood of the spawning season to affix itself 
securely and survive in positions where an abundance of 
food may be got. The tide ebbing and flowing over the 
beds not only carries with it in suspension the microsco- 
pie food best adapted for the nourishment of the oysters, 
but also tends, owing to the peculiar arrangement of the 
shells on the banks, to Keep the surface of the latter 
clean, so as to be well adapted as favorable points of at- 
tachment for the young. 

The oysters assume anapproximately vertical position, 
as shown in the cross-section Fig. 3, of a bank in St. 
Jerome’s Creek’ owned by Mr. J. W. Wrightson. The 
assumption of this position seems perfectly natural ; 
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Figure 3. 
with the hinge end downwards and the free edges of the 
valves upwards the animals are in an excellent position 
to feed while the outside vertical surfaces of the valves 
are well adapted to afford places of attachment for the 
“‘spat.’? The latter however seems to attach itself in the 
greatest abundance to the old oysters fixed at the sur- 
face of the bank. If one removes oysters from these 
beds they are found to adhere together in clusters as 
shown in Figs. 4 and 5. Carefully observing the char- 


Pigure 4. Figure 5. 


acters presented by these masses, it is soon noticed that 
they consist of a series of generations which have grown 
one upon the other. In Fig. 4 four generations may 
easily be made out, as indicated by the letters a, b,c, d: 
in ascending order the oldest generation a, is represent- 
ed by dead shells, which are buried in a black, sandy 
material, which has acquired solidity from the large 
quantity of imbedded dead shells which it contains. 
Attached to the upper edges of the dead valves of a@ fol- 
lows generation 6, which consists in part of living and 
in part of the shells of dead animals ; on the preceding 
the living uppermost generation ¢ is fixed, which affords 
attachment toa generation of young d, though where 
there are open cavities the lower generations may bear 
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spat as indicated ate. Whether itis proper to regard 
the superimposed series of individuals as generations 
may be questioned, but as no more expressive word 
occurs to me, I wish to be understood as using it here 
with qualifications. 


The ‘‘spat,’? upon careful examination of these beds, 
we learn does not fix itself in any constant position ; in 
some cases the young may have the hinge of the shell 
directed downwards, upwards, or to the right or left 
hand. Curiously enough the shells do not grow in the 
directions in which the free edges of the valves are made 
to assume in the young. Should the young happen to 
be fixed hinge downwards the free edges of the valves 
grow directly upwards; in case the hinge is directed 
either to the right or to the left the layers of lime will 
be deposited in such a way upon one side as to cause the 
free edges of the valves to be eventually directed up- 
wards, causing the umbonal portion of the valves to 
describe an arc of 90°. In case the hinge is at first 
directed upwards the layers of carbonate of lime will be 
deposited in such a way by the mantle as to bring the 
mouth of the shell upwards as shown in the individual a 
Fig. 5. The attempt to get into a vertical position has 
only been partially successful however, in this last case, 
since the are of 180° seems a little too much to be tra- 
versed in this way, even by the wonderful persistence of 
effort of the inhabitant. This struggle to assume the 
upright position is shown by the curved umbos and lines 
of growth in other individuals, both old and young, as 
indicated in the cases of 6 ¢, Fig 5. The habit of grow- 
ing in the erect position, where the banks are prolific 
and undisturbed causes the individuals to be very much 
crowded together, so that they do not have a chance to 
expand laterally. From this cause the individual oys- 
ters become very narrow and greatly elongated ; the 
peculiar forms which result are known as ‘‘cat’s- 
tongues’? amongst oystermen, probably from a sugges- 
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tive resemblance in shape to the tongue of acat.* — Dr. 
C. A. White informs me that he has noticed oysters in 
the fossil state, which occupied a vertical position in a 
sandy matrix, a fact which shows that the habit so 
strongly marked in modern banks must bea very ancient 
one. 

All the observant writers upon the oyster agree that it 
is essential that the bottom upon which oyster banks are 
to be permanent should not be liable to shift or be cov- 
ered by mud or sediment carried to the beds by the tide 
waters. The comparatively meagre experience which 
the writer has had has strongly enforced such a conclu- 
sion. The permanent banks, owing to the great number 
of dead shells scattered through the bottom soil upon 
which they have been established, acquire a peculiar 
solidity or fixedness which the currents of tide water 
cannot sensibly affect. When once these banks are 
covered by the clusters of oysters more or less, securely 
held together by the lower portions being imbedded in 
the soil below, and mutually wedged together by the 
many surfaces of contiguous clusters becoming neatly 
adapted to each other by pressure, it is a very hard mat- 
ter for the tides to smother the bank unless sufficient 
soil in suspension is carried by the waters to completely 
cover the animals. The inferences to be drawn from the 
foregoing studies are very important. They lead nat- 
urally to the inquiry whether artificial oyster beds can- 
not at least be established in shallow water, where the 
difficulties in altering the character of the bottom so as 
to adapt it to the wants of the oyster, are not practically 
insurmountable. I believe that the establishment of 
artifivial beds in a moderately rapid tide way is possible. 
The localities, I apprehend, are abundant along both the 
eastern and western shores of the Chesapeake, and I 


*The crowded condition of the banks may be inferred from the fact that as many as 4o oysters 
were counted by me in an areaincluded ina quadrangle of wire including exactly one square 
foot ; 30 individuals to the square foot was afair average on the bank examined. Where the 
“‘cat’s-tungues” are developed, a much more crowded condition probably prevails. 
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certainly know of no place where the natural conditions 
offered are any better for such a project than those of 
St, Jerome’s Creek. The bottom would of course have 
to undergo such preparation as would insure to it solid- 
ity, and it might be well to imitate the flat ridge-like 
character of the bank as shown in Fig. 3. The long 
axis of the beds should probably lie transversely to the 
direction in which the tide ebbs and flows in and out of 
the creeks, as appears to be the casein all the banks 
examined. The next thing to do would be to colonize 
these banks with oysters stuck thickly into the bottom, 
hinge downwards, imitating the position of the &nimals 
in the natural banks. The cost of an experimental bank 
established as I have suggested, need not be much, as 
the experiment could be tried as successfully on a limited 
scale as upon a more extensive one. 
WHY DREDGING INJURES THE BEDS, 

Dredging, inasmuch as it destroys the arrangement of 
the oysters of the banks, tends to interfere with the fe- 
cundity of the latter. Carry on dredging operations on 
any given bank long enough to rob it both of its natural 
growth of adult oysters and in part of its natural growth 
of spat, it would be strange indeed if it did not cease to 
be productive. As we had occasion to remark above, 
that the uppermost tier or last generation of oysters was 
the one which afforded for the most part the points of 
attachment fer the young fry, it is clear that the banks 
are annually robbed of vast numbers of possible oysters. 
True, the dead shells which are or ought to be allowed 
to remain on the beds, lying about amongst the living 
individuals also afford attachment for the young, but 
perhaps not more liberally than the living shells. 

Another reason why dredging, especially when carried 
to excess, tends to destroy the banks, as insisted upon 
by Mobius and others, is the removal by that means of 
too large a proportion of germ-producilié adul It is 
in this way that the power of the beds vo regain their 
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productiveness is enfeebled or destroyed. Amongst the 
oystermen there seems to be a widespread indifference 
in regard to this matter, but it is to be hoped that these 
persons, who, more than any other class, are directly 
interested in the maintenance of the productiveness of 
the beds, will see the evils of excessive or indiscriminate 
dredging before it is too late to repair the damage done 
thereby. 

The following propositions which have been laid down 
by Prof. Mobius, are as applicable to the conservation of 
our own species as to that of Europe :— 


‘‘An oyster bank will yield permanently the greatest 
profit if it possesses such a stock of full grown oysters as 
will be sufficient to maintain the fecundity of the bank 
in accordance with its bioconotic conditions. 

“When the natural conditions will admit of it, the 
yielding capacity of an oyster bed may be increased by 
improving and enlarging the ground for the reception of 
the young brood. 

“The natural banks should be improved by removing 
the weeds and plants with dredges and properly con- 
structed harrows, and by scattering the shells of oysters 
and other mollusks over the bottom. 

“When circumstances will permit, all the animals 
which are taken in the dredge, and which kill the oys- 
ters or use up their food, should be destroyed. 

“Tt would be much more judicious and much better for 
consumers, if the ‘close time’ could be extended until 
the 15th of September or the Ist of October, so as to 
allow the oysters some time after the expulsion of the 
contents of the generative organs to become fat before 
being brought to the table. 

“Tf it is desired that the oyster banks should remain 
of general advantage to the public and a permanent source 
of profit,to the inhabitants of the coast, the number of 
oysters, taken from the beds yearly must not depend upon 
the demands of the ,consumer or be governed by high 
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prices, but should be solely regulated by the amount of 
increase upon the beds. 

“The preservation of the oyster beds is as mucha 
question of statesmanship as the preservation of forests.” 

The foregoing suggestions, emanating from such high 
authority, serve to enforce what has been said in relation 
to dredging and the constitution of the banks and their 
extension. The possibilities which seem to await devel- 
opment along the shores of Virginia and Maryland at the 
hands of enterprising oyster-culturists are almost limit- 
less, unless, as may be the case, given areas of waters 
adapted to their culture, will afford food for only a given 
number of oysters. 

FAUNA OF THE OYSTER BEDS. 

The animal forms which are encountered on the oyster 
beds and in the surrounding waters are exceedingly nu- 
merous, and range in size from the most minute monads, 
Vibriones and Bacteria up to fishes and other types of 
considerable size. Whether the Sheep’s-head Archo- 
sargus probatocephalus, frequents the oyster beds or 
not I do not positively know, but I strongly suspect that 
it does. My reason for this belief is that I find the half 
digested remains of the common branching, crimson-col- 
ored sponge Microciona proliferwm in their stomachs, 
together with the crushed shells of mussels (Jlodiolaria 
and Mytilus.) These last can be best obtained by the 
fish from submerged rocks to which they are attached, 
but the sponge which grows in considerable abundance 
on the oyster beds would attract these animals, where 
they might do some damage to young oysters with their 
powerful cutting and grinding teeth. Other fishes are 
found on the banks such as the sole, Achirus lineatus, 
the true toad fish Batrachus tau; the outer gill openings 
of the latter were usually surrounded by a phalanx of 
parasitic crustaceans nearly allied to the genus Caligus, 
provided with a pair of diseoidal suckers on the forepart 
of the under side of the body. Puffers (called ‘‘toads”’ 
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on the Chesapeake,) were also noticed, of two species, 
belonging to the genera Chilomycterus and Chilichthys. 
Though the Batrachus is also called the oyster-fish, but 
in opening a number to examine the contents of their 
stomachs I found no evidence of the remains of oysters, 
nor does the conformation of the mouth indicate that the 
fish is in the habit of destroying oysters for food. The 
teeth of the puffers look as if they might be much better 
adapted to crush the shells of live oysters, especially 
those not over a year old. In the Museum of the Acad- 
emy of Natural Sciences of Philadelphia there is a speci- 
men of a blenny 34 inches in length, which was taken 
from an oyster 43 inches long by Mr. C. W. Hyatt. On 
the inner face of both valves the fish, which is apparent- 
ly a female, has laid its eggs, which are adherent, and 
cover nearly half the inside of both valves. Although 
this specimen is interesting and somewhat puzzling, I do 
not think that the little fish can be accused of destroying 
the oyster in order to make a comfortable spawning nest 
for itself. It seems very likely that the animal of the 
oyster was destroyed in some other way, and that the 
blenny finding the shell abandoned made it the reposi- 
tory for its eggs, which seem to be partially embedded 
in a layer of some whitish secretion. 

Prof. Mébius alludes to the observation of Captain 
Johnston, who says, in the Report on the Oyster Fishers 
ies, made to the House of Commons, 1876, that he saw 
small fishes of the genera Gobius and Mullis swallow the 
brood of the oyster as the latter discharged it from its 
parted valves, and that he afterwards caught and opened 
the stomachs of the fishes and found the fry in them. 
Since our oyster discharges its eggs directly into the 
water before development, when they measure only one 
five hundredth of an inch in diameter, I think we will 
not need to be alarmed about the destruction of embryos 
by small fishes, since I know of no species which fre- 
quents the oyster beds whose gill-rakers are close enough 
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together to catch and hold an object as small as this. 

Ascidians or tunicates were quite common and they 
appeared to be of but one species; one of the smooth 
forms of Molqula. 


A single specimen of a small star-fish was met with. 
Some Pycnogonids and marine mites were noticed but 
not identified. Crustacea were present in great abun- 
dance, the large edible crab Callinectes hastatus was 
abundant anda few individuals were seen which were in 
the megalops stage of growth. Species of the genera 
Sessarma and Gelasimus were abundant amongst the 
grass along the shores of the creeks and inlets. Amphi- 
pods or sand hoppers were abundant and a number of 
other smaller forms were occasionally picked up while 
using afine net, as well as the larvae of fish-lice (Cymo- 
thoids) swimming about actively in the water. The Cope- 
poda were very numerous and appeared to be the principal 
cause of the luminosity of the water when the net or a 
stick was made to move through it quickly. It was these, 
possibly, that the Menhaden was straining out of the water 
as food, by means of its seive-like gill-rakers, for I always 
Saw these fishes swimming along with their mouths held 
constantly open. 

The entoproectous bryozoan Pedicellina americana 
Leidy, was very abundant in the pond leased by the Com- 
missioners for the work of artificial oyster culture. Prof. 
Leidy, however, has either described another species than 
this one noticed by me, or else he has placed the stomach 
in a position the reverse of what it occupies in nature. 
The various species of ectoproctous forms I did not have 
the means at hand to identify; some of the creeping 
branched forms were Common as well as a number of en- 
crusting species. 

Annelids allied to the genus Meckelia were found in 
abundance, creeping around inside of the large tubular 
efferent openings of a pale yellow incrusting and also 
massive siliceous sponge, the spicules of which were 
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knobbed at each end. Nereids were common, of moder- 
ate size, and an exceedingly slender Oligochaetous worm, 
bright red in color, was dug up out of the sand, several 
inches below the surface. Planarians were quite fre- 
quently noticed creeping over the surfaces of the slate 
collectors. 

Amongst the lamellibranchiates noticed as inhabiting 
St. Jerome’s creek, besides the oyster, was a very destruc- 
tive boring mollusk related to the true ship-worm, but 
generally considered to represent another genus, X7o- 
trya fimbriata. Sorapidly does this creature bore into 
wood immersed in the sea that a small pine hatching-box 
which I had placed inthe tide-way to retain impregnated 
oyster-eggs, was almost destroyed in the short space of 
5idays. This mollusk is found at work at the heads of 
the creeks, where the wateris sometimes slightly brack- 
ish, just as industriously as elsewhere. The ova, which, 
according to my observations, are almost identically of 
the same appearance and size as those of the oyster and 
soft-shelled clam, are produced by the animals in vast 
numbers and set free into the surrounding water, where 
they are apparently fertilized by contact with the male 
cells set free by the males. The embryos develop rapidly, 
swim about and soon find a place to fix themselves on 
some piece of wood in great numbers, when the work of 
destruction begins. These animals, in the creeks and 
inlets of the Chesapeake, will no doubt cause considerable 
trouble to oyster-culturists in destroying the lumber used 
in making the collectors, nurseries. and other apparatus 
used in conducting such work. 


Solecurtus gibbus is found in the sandy flats along with 
aspecies of the Tel/inidae, where the Mya arenaria also 
abounds, which is used extensively as bait for taking the 
sheep’s-head. The spawning season of the J/yqa is short, 
and begins in the early part of September and lasts until 
the first or second week of October. During September 
the large visceral massin the middle of the shell cavity 
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greatly and rapidly enlarges, and at this time is consid- 
ered to be in good condition, or ‘‘fat,’’ as the fishermen 
say. This increase in the size of the body or visceral 
mass is entirely due to the rapid growth of the generative 
organs and the ripening of the products in them. The 
process of coming into condition is, then, just the reverse 
of what occurs in the oyster. The sexes are distinct, since 
Inever found anything except ova in the females, or sper- 
matozoa in the males. The head of the spermatozoan 
differs from that of the oysterin being elongated. The 
number of ova set free by an adult female, judging from 
the relatively enormous bulk of the ovaries, must be 
very great, and since the eggs are of exactly the same size 
as those of the oyster, 1-500th inch, it is not at all im- 
probable that there may be as many as 100,000,000 ma- 
tured. Isueceeded in impregnating the eggs artificially 
on the 13th of September last, and watched their devel- 
opment until the gastrula stage had been reached, when 
my observations came abruptly to an end. 

The importance and value of this delicious mollusk 
is hardly appreciated on the Southern coast as it should 
be, and it appears to me that the artificial culture of it 
should be almost as much of an object as that of the oys- 
ter, with which it will compare very favorably when 
properly served at table. 

The mussels inhabiting St. Jerome’s Creek appeared 
to belong to the genus Modiolaria ; no true Mytilus 
being noticed. 

A few Gasteropods were noticed, consisting of three 
species of nudibranchiates—(without shells,) and a few 
very small univalves, the only larger univalve was Lit- 
torina trrorata, which was very common, sticking by 
means of the foot to the stems of the tall grass fringing 
the shores of the creeks. No species of boring mollusk 
was noticed in the waters of St. Jerome’s, so that oyster- 
culture may probably be conducted there without harm 
from the Urosalpina, or ‘‘drill’’ as it is called. There 
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is no doubt however about their existence in some other 
parts of the bay. Slipper limpets were frequently ob- 
served adherent to the outside of oyster shells, the only 
species though, which [ observed, was the one called 
Crepidula glauca. The unripe eggs of this animal have 
a very remarkable structure, the nucleus containing a 
large and very refringent nucleolus which looks like 
two spheres partially fused together, from this body to 
the walls of the nucleus granular protoplasmic lines ex- 
tend in a very irregular radiating manner. These gran- 
ular lines sway and twist about while the fresh egg is 
viewed under the microscope, like a spider’s web, which 
may be supposed to have been endowed with life and the 
power of moving any part of itself. KE. Van Beneden 
and O. Hertwig figure very similar immature ova occur- 
ring in other aninals. 

A number of sponges were observed ; all of them sili- 
ceous; some of them incrusting stones and oyster shells, 
others were branching or massive and usually of a yel- 
low, yellowish or dirty white color, except some leather 
sponges (Geodia 7?) which were purplish and anchored in 
a most remarkable manner to the bottom. The red- 
sponge, Microciona proliferum is very common, but the 
species which most concerns the oyster culturist is the 
boring sponge, the substance of which is deep orange in 
color. The boring sponges, Clione, are very destructive, 
but whether they really destroy many living oysters in 
this country is probably not ascertained. That they can 
effect the destruction of the oyster there can be no doubt 
from the following which I published over a year and a 
half ago elsewhere.* ‘‘In a specimen of the common 
‘“Ostrea virginiana, recently handed me for examina- 
‘tion by my friend Mr. John Ford, the substance of the 
‘shell was thoroughly cavernated so as to render it ex- 
“tremely brittle and readily crushed; in fact the inner 
‘table of the shell left standing showed a great number 
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‘Sof elevations within, which indicated points where the 
‘intruding parasite had been kept out by the oyster 
‘“which had deposited new layers of calcareous matter 
‘Sat these places soas to give rise to the elevations spoken 
‘Sof. Besides this, the inner table had become so weak- 
‘Sened at the insertion of the adductor muscles that the 
‘‘animal in closing had broken a part of it loose, the 
‘break having been repaired by the deposition of a 
‘*brown horny substance.’’ In such cases, as I have just 
described, it is clear that serious damage may be done 
to the insertion of the adductor muscle, the perfeet in- 
tegrity of which and power to close the valves must be 
maintained, or there is a possibility that the oyster may 
be invaded by some hungry carnivorous neighbor and 
have its vitals eaten away without being able to shut out 
the intruder. In buying ‘‘ plants”? it would probably be 
best to select only such cargoes of oysters as appear to 
have clean unbored shells, or such as are not ‘**worm- 
eaten,’’ since Iam told by a practical oysterman, Mr. J. 
W. Wrightson, that a bed once planted with oysters 
which are badly infested with C7liona or the boring 
sponge, are apt to remain so for some time and that the 
beds adjoining became infested for the reason that the 
embryo sponges which are thrown off in large numbers 
from the infested ‘‘plants,’? swim about in the water, 
attach themselves to other oysters commence to grow 
and to bore. 


The protozoan fauna of St. Jerome’s Creek presents 
considerable variety ; three species of test-building Co- 
thurnia were noticed, one Vaginicola, three species of 
Vorticella or bell-animaleules, free swimming Huplotes, 
Nassulas ; of the latter type an exceedingly elongate 
form was noticed, witha body almost as slender as a 
thread-worm. Monads were sometimes noted in profu- 
sion, though some of these may have been the spores of 
algae. Amoeboid forms were very few, and the only 
one which was frequently noticed was a form so nearly 
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like Actinophrys sol that IT would pronounce it the same. 
The Hreia producta Wright, was most common; this 
creature is related to the fresh-water trumpet animal- 
cules, and is one of the most beautiful protozoans I have 
ever seen. I reproduce here, with some changes, my 
description of the Chesapeake form from the American 
Naturalist for November, 1880. ‘‘The tubes in which 
‘‘the animalcules reside are formed of a narrow. trans- 
‘parent ribbon of horny consistency, wound into a spir- 
‘al and terminating ina trumpet-shaped extremity from 
‘“‘which the odd peristome of the inhabitant protrudes. 
‘The basal or attached end is usually bent at an angle 
‘to the tube and bears a striking resemblance to the 
‘foot end of a stocking resting upon the sole. This por- 
‘tion is not composed, like the tube, of a spiral ribbon, 
‘“but is simply a thin-walled sac, from the open-end of 
“which the ribbon takes its rise, but it is composed of 
‘the same kind of material. Many of the tubes show a 
‘“‘trumpet-like rim projecting from the sides of the form- 
‘fey, a little above the middle, and of the same form as 
“the terminal rim, showing that this, like the form de- 
‘“seribed by Mr. Wright from British waters, may stop 
‘building its tube for a time and then recommence. 


“The adult animal tube and all, when fully extended 
‘‘will measure 1-25 of an inch in length. It is of the 
‘“same color as Stentor ceruleus, or bottle green, but has 
‘‘the power of elongating and twisting itself as greatly as 
““S. roeseli. The peristome is quite unlike that of FA’reza 
“ampulla, and bears a strong likeness to the blades of a 
‘‘pair of obstetrical forceps. The blades are deeply 
‘‘orooved, forming a deep ciliated demi-canal with paral- 
‘Jel saides, and at the junction of their bases lies the 
‘spacious, twisted and spirally ciliated pharynx, which 
‘is bounded dorsally and ventrally by the prominent 
‘folds which unite on either side with the long curved 
“lobes of the peristome. There is a small basal dise 
“as in Stentor, and the ectosare is traversed as in that 
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‘‘venus by parallel granular bands, regarded as musenu- 
‘Jar fibers by some writers. The usual food-balls and 
‘vacuoles are present, and I was enabled to define 
‘*sharply the endosare from the ectosare, and clearly 
‘see the long, beaded nucleus. The tube or ribbon- 
‘secreting organ described by Wright I was unable to 
‘discover. 

‘When fully extended the basal portion of the animal 
‘becomes attenuated to a thin bluish filament, which 
‘*widens towards the peristome, where the body is over 
‘half as thick as the inside diameter of the tube. When 
‘fully retracted and resting, the animal resembles in its 
‘‘oblong shape a retracted and resting Stentor, and meas- 
‘ures about 1-1l0as longas when fully extended. The 
‘syibbon which forms the tube makes from four to twenty- 
‘four tums in specimens of different ages.” 


THE FAUN.2® OF OYSTER BEDS AS INTERDEPENDENT COM- 
MUNITIES. 

Mobius calls an oyster bank a iocoenosis or interde- 
pendent community of life. The many species of animals 
found on the banks and beds are no doubt more or less 
mutually dependent upon each other for subsistence, but 
this is perhaps not any more true of oyster banks than it 
is of terrestrial faunee. There are no doubt vast numbers 
of floating embryos of oysters eaten by other animals 
erowing on the beds which bring their food supply to 
themselves by means of currents produced by ciliary mo- 
tion. On the other hand there are no doubt vast numbers 
of the minute swimming embryos of these, drawn in and 
swallowed by the oyster, which may indeed, for aught we 
know, in this way swallow many of its own young, for the 
current produced by the oyster by means of the cilia 
clothing its gills is by no means a feeble one, though it is 
exceeded in power by the current flowing into and out of 
the siphons of J/ya. Inthe latter I have frequently, upon 
opening the animal, found several Copepeda plainly vis- 
ible to the naked eye swimming about in the water in the 
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inferior mantle cavity, which had evidently been drawn 
in by the inward current. It is plain in this case that very 
mild means may become effective as prehensile and de- 
structive agents, so as to bring remotely related types into 
intimate vital relation. Though an animal may be ap- 
parently invulnerable on account of the effectiveness of 
its covering, it cannot emancipate itself from the abiding 
struggle it has to make to obtain food, no matter how pas- 
sively it may appear to conduct itself. The oyster has 
such a character, yet it has been apparent from what has 
been observed before, that it is entirely dependent for a 
vigorous existence upon the favorableness of surrounding 
conditions. The beds and banks ina true sense are inter- 
dependent communities, whose vigor may no doubt be 
impaired by the removal of a single one of its members. 
Suppose we should take away the algae, diatoms, oyster 
crabs, vibriones, bacteria, infusoria, in fact all the minute 
life, we should greatly impair if not destroy the vitality 
of the beds. While it is true that many of even the 
smallest forms may destroy food which should properly 
be consumed by the oyster, that were it nct for the pres- 
ence of these same small forms some destructive element 
might attain such a development as to be more injurious 
still. There is therefore no doubt but that a delicate bal- 
ance of power is maintained by these rivals which is best 
for the health of the community. The stability of perma- 
nent oyster beds, it must be remembered, furnishes the 
right conditions for the survival of many types. It is a 
place where they find both a home and plenty of food. It 
is the very favorableness offered by these places which 
tends to induce them to congregate and multiply, and it 
becomes a serious question whether the artificial establish- 
ment of banks will not in time cause the proper types to 
congregate and multiply so as to afford the needed food 
supply for the oysters. That destructive members of 
the community may also be attracted is admitted, but if 
the beds are established in shallow waters, as I have 
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previously suggested, the destruction of such unwelcome 
intruders may be very readily effected. ‘Drills’? and 
boring sponges are naturally to be thought of as types 
which should be destroyed, while diatoms, infusoria, 
small polyps, bryozoa, minute algae, etc., are to be 
favored in every way. Those forms again, which the 
oyster-culturist knows are there only for the purpose of 
getting a good living with little trouble to themselves, 
ought to be destroyed. 

It might be an advantage to introduce certain desirable 
forms onto a bank, which might be supposed to be use- 
ful asa food supply. Infusoria and diatoms not pre- 
viously existing might be introduced in this way ; this, 
IT think, would be especially easy in the case of the for- 
mer where the type was one which is fixed during its 
adult life. 


METHODS OF COLLECTING AND COLLECTING APPARATUS. 


Not having reached the field until the 19th of July, I 
did not succeed in testing the various collectors, which 
were for the most part modelled after those in use in 
France, as thoroughly as I desired. Roofing slates, tiles, 
shingles, oyster shells and pine cones were used to afford 
attachment to the young fry of the oyster; inall cases the 
apparatus was of course submerged, but was not allowed 
to sink low enough so as to be in contact with or par- 
tially buried in the mud. The most successful apparatus 
used was the various modifications of the slate collector, 
and which in practice will probably be found the most 
satisfactory in the long run. We first coated the slates 
with amixture of lime and sand, mixed in sea-water, thick 
enough to cover the surfaces when dipped into the mix 
ture with a pretty thick layer; an eighth of an inch is 
not too much, so that when the young fry has attained 
a considerable size it may be removed without injury 
along with the coating of mortar, a method first intro- 
duced in Europe by Dr. Kemmerer, though he used 
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another composition. The coating should be made of a 
good strong mortar, about one part of lime to two of 
sand, and after it is applied it should be allowed to set 
for several days under cover before the prepared slates 
are made up into series in frames of various sizes and 
put into the water. Cement alone does not answer the 
purpose, as it becomes so extremely hard in the course 
of time that it cannot be readily removed from the sur- 
faces to which it has been apphed, which of course ren- 
ders it practically useless. The slates after they are 
prepared were fastened into frames about two feet high, 
the ends being let into notches about an inch or so 
apart. In this way a dozen could be made up into one 
frame, which held them horizontally at a good distance 
from the bottom and far enough opart to allow the water 
to pass readily through between the slates, giving the 
floating embryos a good chance to fix themselves to the 
mortared surfaces. Other frames were made of an oblong 
shape, one foot wide and six or eight feet long, the edges of 
the long side pieces were deeply notched with the saw 
every three or four inches apart fo receive the one edge 
of a slate, which was held in a vertical position when the 
frame was laid down horizontally. Some of these frames 
would hold twelve or fourteen slates in position at once. 
In other cases the slates were simply coated with mortar 
and laid in rows horizontally upon parallel poles sup- 
ported above the bottom afew inches. In other cases 
again the slates were suspended upon galvanized wire 
by the four corners, in a tier of 4 or 5, about an inch 
apart. Lalso suspended them singly by means of gal- 
vanized wire. I did not however obtain the same results 
from all of the apparatus. The conditions were such 
however in most cases as to make it extremely difficult 
to make a fair comparison. Where the slates were in a 
horizontal position more mud seemed to be deposited on 
the upper side which interfered with the attachment of 
the spat on that side, while the comparative shade below 
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and freedom from mud seemed to favor the fixation of 
the fry. The slates which occupied a vertical position 
did not as a whole yield results as satisfactory as those 
which were placed flatwise. 

The tiles were not received in time to make a thorough 
trial, but they seem to be well adapted to retain their 
coating of mortar, so far as I have been able to judge 
from a dozen put into the water in the early part of 
October. 

Shingles will not be adapted to the work, unless they 
can be protected in some way from the ravages of the 
ship-worm, as they will not last more than one season at 
the utmost, even though they were coated with mortars 
The difficulty in fastening the shingles together is much 
greater than in arranging the slates, which also have the 
merit of being indestructible if properly cared for. 

Chaplets of oyster shells were also tried; the shells 
were taken, a hole punched through the centre and 
strung upon galvanized wire. This form must be sup- 
ported upon a framework or suspended to stakes, as the 
strings of shells are heavy and very quickly sink to the 
bottom. They have the merit of being cheaply made 
since the only thing it is necessary to buy is the wire, 
which costs but a trifle. I am told by Maj. Ferguson 
that this type of collector is very effective as used in 
practice by the French. Other shells will answer the 
same purpose, such as those of the white clam, ete.— 
Another form which was suggested by my assistant, Mr. 
W. P. Sauerhoff, has the advantage of being bouyant. 
This type was made of pine cones, of which we could 
obtain an abundance near the pond. They were strung 
on wire in the form of chaplets, six or eight of which 
were fastened at one end to a stake and weighted down 
at the other, and arranged -so as to radiate like the 
spokes of a wheel from the stake. The cones however 
tend to accumulate mud which lodges between theseales: 
their effectiveness was not determined, since they were 
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unintentionally placed in a rather unfavorable position. 

Brush or fagots have not given the best results, as 
collecting apparatus they are apparently ineffectual 
where there is much sediment in the water, and appear 
to be more effective in places were the water is in rather 
active motion. I have been informed however, by an 
old oysterman, that pine bushes stuck securely into the 
bottom in dense lines have been found very effectual, so 
much so that an oyster planter following this plan had 
the satisfaction of seeing the bushes loaded with ‘‘spat,”’ 
much of which afterwards grew to marketable size. 
Thick palisades might be constructed of brush stuck 
into the bottom near permanent oyster-banks, with good 
results; indeed, I do not doubt but that banks might in 
some cases be established by this method, if, in addi- 
tion, oyster shells or stones were strewn on the bottom 
along either side of the brush palisade, in order to afford 
a foundation for the fixation of the first generations of 
oysters. 7 

FLOATING COLLECTORS. 

Although I have not tried any form of floating collec- 
tor with much show of success, for theoretical reasons it 
is a form which should not be left out of consideration. 
After my experiments with impregnated eggs in floating 
boxes, some of the latter were abandoned, and upon 
these and the bottoms of our flat boats young oysters 
fixed themselves, though not more numerously than upon 
the slate collectors. Probably the clean black surface 
of the bottoms of the boats was a favorable place for 
‘‘spat’’ to attach itself. 

A form which suggests itself to me could be very 
simply and cheaply made. I would use common. plas- 
tering laths, which should be nailed together in a simple 
way, say in frames two or three feet square, with the 
laths an inch and a half apart. Then these frames should 
be dipped into a mortar the same as the slates and coated 
with a pretty thick layer from which the attached ‘‘spat’’ 
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would be readily freed. These frames I would then have 
arranged in lines or series with wooden floats, moored 
close to an oyster bank, in order that the floating embryos 
from these banks might the more readily find places on 
the surfaces of the frames to fix themselves. 

Floating shingles thinly coated with cement as a pro- 
tection against the ship-worm, fastened together with 
wire so as to form large squares, might also be used in 
the same situations with good results. The ship-worm 
might be allowed to destroy the shingles as they would 
still answer the purpose long enough to allow the *‘spat”’ 
to acquire a considerable size, and afterwards be easily 
broken up when it became desirable to use the ‘‘spat’’ 
in the ‘‘nurseries”’ or as ‘‘plants.”’> But such a practice 
if long continued might prove disadvantageous, Inasmuch 
as the cultivation of the ship-worm would also be effect- 
ed, a business not at all profitable where other submerged 
wooden structures were in use which it was desirable to 
protect from this destructive creature. 

The only advantages to be secured by the use of float- 
ing collectors would be in providing a means for floating 
embryos to fix themselves. Whether the free swimming 
embryo oysters will really affix themselves more freely 
to a floating apparatus can of course only be determined 
by experiment. At times it seemed to me that the col- 
lectors which had been placed nearest the surface had 
‘aught the most fry, in other cases this seemed not to be 
the case. There remains enough evidence however to 
make it desirable that this plan should be thoroughly 
tested. 

THE BOX-COLLECTOR. 


The box-collector in use in France is a rough box 
three feet wide, six long and two and a half deep; it is 
provided inside with a tier of three trays at each end 
nearly three feet square; upon these trays are placed 
dead oyster shells and a few live, spawning oysters. 
This was essentially the form used by me in my experi- 
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ments in St. Jerome’s Creek. Unfortunately, however, 
my experience was very adverse with this apparatus, for 
the reason that the sediment in the water, being carried 
through the openings in the sides of the box, was depos- 
ited on the shells and trays, until, in a few weeks, it had 
attained a depth in some places of two or three inches. 
Upon making an examination of the box to see if any 
“spat? had attached itself to the old oysters, the dead 
shells or the boards, I found the search useless. The 
mud seemed to have completely covered all the places 
which should have afforded points of attachment for 
young oysters. The live adult oysters however were 
found to be in magnificent condition in the latter part of 
September, for every availabie square inch of vertical 
board surface, or of such shells as remained clean, was 
covered with a forest of minute organisms, such as bry- 
ozoa, infusoria and diatoms, so that the cause of the good 
condition of the adults was very apparent. The proba- 
bility is though, that had the pond been provided with 
a gate to stop the ebb and flow of the tide, that the sedi- 
ment would have subsided to the bottom, and not have 
accumulated in the box and over its contents. Under 
better conditions the performance of this apparatus 
would no doubt have been admirable. 

The use of straw-mat collectors in the same place was 
attended with the same difficulties as in using the box. 
The mats, which were made of small bunches of straw 
held together with a warp of galvanized wire placed 
every six inches apart, were so loaded with deposits of 
mud as to entirely prevent young oysters from attaching 
themselves. 

MUD. 


The origin of the black ooze at the bottom of our ex- 
perimental pond can be traced directly to the sediment 
held in suspension in the water which slowly ebbs and 
flows in and out of the enclosure, carrying with it in its 
going and coming a great deal of light organic and inor- 
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ganic débris, the former part of which is mainly derived 
from the comminuted fragments of plants growing in the 
creek. This seemed to be the true history indicated by 
what was noticed in studying the box-collector. The 
same opinion is held as to the origin of this mud by both 
Coste and Fraiche in their works on oyster-culture. 

There is probably no worse enemy of the oyster-cultur- 
ist than this very mud or sediment. It accumulates on 
the bottom of the oyster grounds, where in course of 
time it may become deep enough to cause serious trouble. 
Especially is this true of ponds from which the sea ebbs 
and to which it flows through a narrow channel. The 
falling leaves from neighboring trees in autumn also con- 
tribute to this pollution as well as heavy rains which 
wash deleterious materials into it. 

Adult oysters which are immersed in part in this mud 
strugele hard to shut it out from their shells. If one 
will notice the inside of the shells of oysters which have 
grown in amuddy bottom, it will often be seen that there 
are blister-like cavities around the edges of the valves 
filled with mud, ora black material of a similar charac- 
ter. There is not the slightest doubt in my mind that in 
these cases the animal in order to keep out the intrud- 
ing mud has had recourse to the only available means at 
its command. A great many of the oysters in the pond 
are affected in this manner, but it is extremely uncom- 
mon to find shells of this kind in opening oysters coming 
from a hard bottom. It is easy to understand that such 
efforts at keeping out the mud from the shell will not 
only waste the life forces of the animal but also tend to 
greatly interfere with its growth. The importance, 
therefore, of artificial preparation is apparent, where it 
is desirable to establish ponds for the successful culture 
of this mollusk. 

Only in one ease have I observed that the mud tended 
to impair the flavor and color of the oyster. In this in- 
stance the animal was thoroughly saturated with the 
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black ooze, the very tissues seeming to be impregnated 
with the color, the stomach and intestine loaded to en- 
gorgement with the mud, the animal manifesting every 
sign of being ina decidedly sickened condition. The 
cause of this was probably that the shell with its tenant 
had sunken too deeply into the mud when the ingestion 
of the black ooze commenced, giving rise to the remark- 
able changes which I have recorded. Nodoubt had this 
condition of things persisted for long the animal would 
have been smothered by the mud. 


MUD AND THE YOUNG FRY. 


The accumulation of the slightest quantity of sediment 
around a young oyster would tend to impede its respira- 
tion and in that way destroy it, yet, in the natural beds 
there are so few naturally clean places which remain so, 
that itis really surprising that so many young oysters 
pass safely through the critical periods of their lives 
without succumbing to the smothering effects of mud 
and sediment. When it is borne in mind that at the 
time the infant oyster settles down and fixes itself once 
and for all time to one place from which it has no power 
to move itself, it measures at the utmost one-eightieth 
(1-80) of an inch, it will not be hard to understand how 
easily the little creature can be smothered even by a very 
small pinch of dirt. The animal, small as it is, must al- 
ready begin to breath just tn the same way as its parents 
did before it. Like them its gills soon grow as little fil- 
aments covered with cilia which cause a tiny current of 
water to pass In and out of the shell. The reader’s im- 
agination may be here allowed to estimate the feeble 
strength of that little current which is of such vital im- 
portance to the tiny oyster, and the ease with which it 
may be stopped by a very slight accumulation of dirt.— 
Mobius estimates that each oyster which is born has 
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‘a chance to survive and reach adult age, so nu- 
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surround the millions of eggs matured by a single female, 
that only the most trifling fraction ever develop as ilius- 
trated by the above calculation. The egg of the oyster 
being exceedingly small and heavier than water, imme- 
diately falls to the bottom upon being set free by the 
parent. Should the bottom be oozy or composed of sedi- 
ment its chances of development are meagre indeed. Ir- 
recoverably buried, the eggs do not in all probability 
have the chance to begin to develop at all. The chances 
of impregnation are also reduced, because the male and 
female oysters empty their generative products directly 
into the surrounding water, whereby the likelihood of 
the eggs meeting with the male cells becomes diminished. 
What with falling into the mud and what with a lessen- 
ed chance of becoming impregnated, it is not unlikely 
that Mobius’ estimate is very nearly correct, but the 
American oyster whose yield of eggs is much greater,, 
not only on account of its larger size, but also because 
the eggs are smaller than those of the European, has 
probably still fewer chances of survival.* The vigorous 
growth of small organisms on surfaces fitted for the at- 
tachment of young oysters also tends to cause sediment 
to gather in such places in the interstices of the little 
organic forest where the eggs of the oyster no doubt 
often become entombed or smothered by the crowded 
growth surrounding them. 


INTERFERENCE OF OTHER ANIMAL LIFE. 


We have called attention above to the probable inter- 
ference of small organic growths to the fixation of the 
young fry ; in practice it is found that the larger organic 
growths which establish themselvos on the collectors, al- 
so become injurious. The two most conspicuous types 
are the sessile Ascidians or tunicates and the barnacles. 
I have tr equently found fully one- half of the surface ofa 


ORapeadine to estimates which: I ioe ade heed on fe Ggures ae the eggs af ‘Owe ea edulis 
given by M. Dav aine, they are 1-130 of an inch in diameter. Estimates based on the figures of 
Lacaze-Duthiers give 1-270 of an inch, while M” bius estimates the size of the young fry at 1-156 
of an inch, 
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slate covered with a dense colony of ascidians ; in this 
condition a great percentage of available surface is lost 
which ought to serve for the attachment of spat. The 
surfaces so occupied would also be comparatively clean 
were it not for these organisms which actually become a 
serious annoyance. They, like the oyster, affix them- 
selves to the slates while still in the free swimmIng larval 
stage, since the surfaces designed for the oyster are equal- 
ly well adapted to them. The barnacles which also affix 
themselves in great numbers become a nuisance for the 
same reason. ‘The larval barnacle is an extremely active 
little creature and dashes about in the water with great 
rapidity. As soon as it has completed this stage of its 
erowth, it betakes itself to some object to the surface of 
which it attaches itself by the head end, when a singular 
change takes place, at the end of which it is found that 
it has begun the construction of the curious conical shell 
which it inhabits. They grow very rapidly, so that in a 
couple of months the shell will already measure over half 
an inch in diameter. In this way farther inroads are 
made upon the room which should be taken up by oys- 
ters. 

Of course, the larger types are not alone in taking up 
space, since infusorious, bryoza, polyps, etc., are also cul- 
pable, as well as algae, such as diatoms and the higher 
forms. The only remedy for this accumulation of ani- 
mal growths on the surfaces of the slates and other col- 
lecting apparatus, will be to have the frames which hold 
the slate in position so arranged that each tile, shingle or 
slate can be removed, in order that it may be readily over- 
hauled and these organisms removed from the surfaces 
which it is desired shallremain clean. This work would 
have to be done at intervals of every two or three weeks, 
and should be conducted with great care so as not to re- 
move the oysters which have affixed themselves along 
with the other things which it is the intention to destroy. 
The removal of the smaller forms from the surfaces of 
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the slate would be more difficult and attended with dan- 
ger to the fry already attached. With this object in view, 
I would suggest the use of wooden racks or frames lying 
horizontally, which would receive the slates into deep 
notches made with a saw, so as to hold them vertically or 
edgewise, rendering their removal for the purposes of 
cleansingjand their replacement an easy matter. Other 
devices would no doubt answer the same purpose and be 
more convenient even than the last. If posts were se- 
curely fixed in the bottom eight or ten feet apart, so as to 
project a foot or so above the water at the highest tide, a 
single board six inches wide, nailed against the tops of 
the posts edgewise, and extending from one to the other, 
would provide a simple arrangement from which to hang 
the slates singly by means of galvanized wire fastened or 
hooked to nails partly driven into the board. By the 
help of this plan one man with a boat could overhaul 
many hundreds of slates ina single day and effectually 
care for them for a whole season. This last contrivance 
would not answer well perhaps where there was a swift 
current, but would be a most admirable arrangement in 
still ponds or ‘‘claires.’’ In such places the whole area 
might be provided with posts grouped or placed in rows, 
so that when the attendant was at work he could pass in 
order from one row to the other in a narrow boat or two 
attendants in one boat could take care of two rows, the 
ones on either hand at the same time. 


As it may be concluded from the foregoing, that the 
writer would have everything removed from the surface 
of slates except oysters, he would correct this impres- 
sion. The intention is not to scrub the slates as a house- 
maid might scrub a floor to remove every speck of dirt, 
but simply to clear off the animals which are very evi- 
dently taking up room to the exclusion of more valued 
tenants. By some such method as that here described a 
careful supervision can be accomplished with little out- 
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lay and every injurious agency can be watched and de- 
stroyed before serious damage is done. 


DIFFICULTY OF KEEPING ARTIFICIALLY IMPREGNATED 
EGGS ALIVE. 


During my sojourn at St. Jerome’s Creek, experiments 
made with a view to keep the young oysters alive which 
had developed from artificially impregnated eggs, met 
with no better success than the attempts previously made 
by Prof. W. K. Brooks. The difficulties experienced 
were the same as those encountered by him, that is, it 
was found impossible to renew the water on the swim- 
ming embryos without losing many of them. Whether 
the mortality experienced is altogether due to the de- 
composition of organic material, sudden or violent 
changes of the temperature and weather, or a want of 
more frequent changes of water, [am not prepared to say. 
Heavy storms no doubt affect the eggs and embryos very 
much; sometimes mortally, as Prof. Brooks’ experience 
as wellas my own would seem to indicate. Floating 
boxes with muslin bottoms were tried, but with indiffer- 
ent success, although the boxes were covered, violent 
rains seemed to kill the embryos. The muslin bottom 
which was employed was soon found to become loaded 
with organic matter and small organisms, so that it soon 
became practically impervious to water. The develop- 
ment of minute life was rapid, and the sides and bottom 
on the inside were soon covered with a slime loaded with 
vibriones, monads and infusoria into which the delicate 
eggs probably sank to be smothered or consumed as food 
by this microscopic host. Repetitions of the experiment 
met with the same bad success, until at the suggestion 
of Major Ferguson a large flannel pen was constructed 
into which a quantity of eggs, numbering many millions, 
were placed. The pen, although so large, 6 feet long, 4 
deep and 3 wide, gave results of little more value; thongh 
I obtained a single young oyster which fixed itself on 
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one of the slates suspended by means of wire from strips 
extending across the top of the box from one side to the 
other. It seemed to me, however, that there was little 
doubt but that the single young oyster found on the slate 
seventeen days after the spawn had been put into the 
box, was one of the embryos which had been so intro- 
duced. The flannel, like the cotton, becomes befouled 
in a few days with a muddy deposit held together with 
a disagreeable slimy material: it, like cotton and bolting 
cloth, rots in a couple of weeks so as to be easily torn by 
fishes and other water animals, such as musk-rats. Once 
the enclosure has been invaded by a larger animal forcing 
its way through the flannel, as happened in the case of 
the large box, one can no longer be certain that embryos 
naturally fertilized in the open waters may not have 
found their way in. The experiment with the large box 
was useiul however, as showing that embryo ascidians 
and barnacles might be pretty effectually excluded by the 
use of textile membranes through which the water had 
to be strained before it could enter the box. 


PROPOSED NEW METHODS OF CARING FOR ARTIFICIALLY 


IMPREGNATED EGGS. 


From this season’s experience it results that I have but 
little faith in floating boxes or enclosures of any kind in 
which cloth is used to keep the eggs or embryos confined. 
Few cloths are evenly and closely enough woven, if they 
could be kept clean, to retain in an enclosure eggs as 
small as the 1-500 of an inch in diameter, which is about 
the size of those of the oyster, clam, ship-worm and per- 
haps many more marine animals of various types, such 
as embryologists would be glad to study, provided they 
had an apparatus which would enable them to work con- 
tinuously. 

Finding that what we wanted was a device which 
would enable the operator to change the water on the 
embryos and eggs continuously and at the same time not 
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run the slightest risk of losinga single egg from leakage, 
it occurred to me that the proper thing to do would be to 
construct a box in which the water passed through a 
membrane of blotting or filtering paper into the hatching 
chamber and out of this again through a similar mem- 
brane into another chamber and allowed to escape. In 
some such way it will be possible to hatch the minutest 
eggs and watch the reproduction, division, ete., of the 
very minutest monads. The idea is possibly one of im- 
mense practical value in oyster-culture and opens up a 
field of work in embryology in the pursuit of which many 
conquests are still to be made. 

Another form of apparatus which suggested itself to 
me during my experiments with the device just described, 
has the advantage of being easily operated by some sim- 
ple form of pump, by means of which the water may be 
constantly renewed in the hatching chamber. <A metal 
ring with a bibulous membrane on either face, made 
water-tight around the edges of the ring, so as to enclose 
a space into which a short piece of tubing may be screwed 
at one side and connected with a pump by a rubber tube. 
In this way, by pumping, water would be drawn into the 
space included by the ring and membranes, provided 
these were immersed inthe water contained in the hatch- 
ing chamber. Of course, the membranes would have to 
be strengthened both inside and outside by a single 
thickness of stout canvas, the same as I used in making 
my experimental boxes, so as to have the bibulous mem- 
brane between the sheets of canvas to avoid rupturing 
the former, by pressure or accident. The diameter of 
the ring and membranes might be six inches, as more 
than that would probably render the membranes liable to 
collapse when the pump was in operation. The amount 
of water passing through the apparatus I should think 
would not need to be more than what would completely 
change the water in the hatching chamber once in every 
half or one hour, so that the pump necessary would be 
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one of small capacity, working slowly. Probably enough 
erated water would pass through the hatching chamber 
by being changed 24 to 48 times in the course of 24 hours, 
to ensure the success of this method of artificially ineu- 
bating the artificially impregnated eges. Difficulties 
might be experienced in keeping the membranes from 
clogging in the practical conduct of the work of ineuba- 
tion by either of the methods which I have proposed, but 
this could easily be remedied by filtering the water to be 
passed through the hatching chambers, through moder- 
ately coarse cloths, and by carefully keeping the outer 
canvas covering the membranes clean, and by renewing 
both canvas and membranes from time to time. 

The importance and value of an apparatus by the help 
of which the oyster may be artificially hatched and taken 
care of up to the critical period when the young larvae 
fix themselves, can hardly be over-rated, because if this 
can be achieved a new lease of life awaits the interests of 
oyster-culture. There may be difficulties in the way 
which I have not foreseen, but the importance of the 
plans proposed and the schemes which depend upon them 
are so great that [ hope to be pardoned for appearing too 
sanguine in my anticipations of success. 

Should success attend experiments made in the way 
above described, so far as to keep the larvae in a healthy 
state up to and including the period when they fix them- 
selves, it will be necessary to provide some kind of col- 
lecting apparatus which may be placed in the hatching 
chambers after it is ascertained at what age they are 
ready for fixation. It may also be necessary some time 
before the young are ready to attach themselves to pro- 
vide them with food by passing unfiltered water into the 
‘hatching chamber to avoid starving them, from a hose or 
vessel, without its having passed through the incurrent 
membrane which filters out both the dirt and'the food of 
the young oysters. The collecting apparatus which has 
suggested itself to me and which I think might be used 
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with good results, should be made of small bunches of 
cotton wool, strips of undyed cloth, bunches of bristles, 
sheets of mica, and similar materials which would afford 
temporary attachments for the fry and which afterwards 
could be separated when ready to be removed to more 
commodious quarters cr artificial nurseries. In order to 
study the manner in which the fry at first fixes itself, it 
will doubtless be necessary to use cotton wool, thin strips 
of mica, or glass. It is only by this means that the true 
character of the attachment can be learned from the ob- 
jects themselves, brought on to the stage of the micro- 
scope in an entirely undisturbed condition. Beyond the 
period of fixation it would probably not be judicious to 
retain the fry in the hatching boxes, because they are 
now in a condition to feed actively, and should be placed 
under such conditions in asupply of constantly changing 
unfiltered water, as will supply them with an abundance 
of food. This brings us to the consideration of 
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These, I apprehend, would best be made in the form 
of galvanized wire cages, of £ inch mesh cloth, inside of 
which anumber of trays might be placed one on top of 
the other. These trays might in fact be made to answer 
as supports for the collecting apparatus in the hatching 
boxes, to be afterwards transferred with the affixed spat 
to the nursery cages. The greatest care would have to 
be exercised in the care of the very young fry until it 
was about ten days old from the time of fixation. No 
noxious animal growths ought to be permitted to grow 
upon the trays or collecting apparatus if it is possible to 
prevent it, nor should the fry be exposed for any great 
length of time to the air, which would no doubt be very 
injurious. The cages if totally immersed should be pro- 
vided with a wire cloth cover with meshes as fine as 
those of the sides and bottom in order that carnivorous 
fishes and mollusks may be effectually excluded. After 
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the young have grown to be ¢ to 3 of an inch in diameter 


they would probably thrive better in a cage made of wire 
cloths with coarser meshes. Here they should be spread 
upon trays so as not to encroach upon one another, but 
the care to keep them from being injured by other 
growths and enemies should not be abated. Finally, 
after being cared for until a few months old they would 
probably be ready to be introduced into the claires or 
parks, where a clean bottom should be prepared for them 
upon which they should be spread, so as not to interfere 
with each other’s growth by being crowded too thickly 
together on the bottom. 

The difficulties about the methods just proposed, are 
their practicability and cheapness which may be found 
to be insurmountable obstacles in the way of their suc- 
cess upon being brought into practice. And, I have 
only taken up so much space with a description of my 
plans in order that some one else may be able to test 
them should I be prevented from doing so, as well as to 
point out a new line of experiment looking to the solu- 
tion of the difficult problem of the cheap and_ practical 
artificial cultivation of our noble American oyster. 


OBSERVATIONS AS TO THE SIZE OF THE FRY AT THE TIME 
OF FIXATION. 


Upon examining the hinge of young oysters carefully, 
it will be noticed that at the very apex of the umbo of 
either valve there is a very small rounded prominence. 
This upon examination with a magnifying power of fifty 
diameters is found to show faint lines of growth like the 
other portions of the shell. It covers like a little cap 
the extreme tip of the valve and appears to be somewhat 
raised from the other part of the shell or marked off by 
a groove which surrounds it. On comparing a great 
number of young spat we always found these little cap- 
like tips to the valves, and always of about the same 
size and shape. Remembering that the young of Gaster- 
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opod mollusks often in passing into the adult estate 
cement their larval shell to the tip of the permanent one, 
it occurred to me that these little cap-like structures on 
the tips of the umbos of the young oysters, must in like 
manner be regarded as the shell of the oyster larva at 
the time it attaches itself to a foreign object. Upon 
comparing the outlines of the supposed larval shells of 
our oyster with those shown ina mounted specimen of 
larval oysters taken from the mantle of the Kuropean 
species, I found the likeness very striking but much 
larger. These umbonal affixed larval shells measure on 
the average 1-80 of an inch, which is probably the size 
of the fry at the time of fixation and are represented in 
position in Fig. 6 viewed from within, and Fig. 7 from 
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without. Previous to attachment, the right and left 
shells of both the American and the Kuropean species 
are perfectly symmetrical, and it is not until after at- 
tachment takes place that the valves show a disposition 
to become unlike. These larval shells in the spat I 
have examined are symmetrical, which is almost posi- 
tive proof that they are really the temporary shelly coy- 
ering of the fry when about to change its roving habit to 
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a stationary one. I never failed to find the structure 
present, which I have just described, on young spat ; 
after a time, as the oyster becomes older, the umbonal, 
portion of the shell together with the larval shell is worn 
off or is dissolved away by the carbonic acid in solution 
in the water, so that it is not to be found on the adult 
shell. 


In examining the collection of oysters in the museum 
of the Academy of Natural Sciences of Philadelphia, I 
found that I could very easily detect the presence of this 
larval shell, and of about the same size, in the ‘‘spat’’ of 
four other species, viz: Ostrea equestris Say, from Flor- 
ida: OU. conchaphila, California; O. eueullata, Viti 
Islands, Pacific; a species which was also bored by a 
Cliona ; O. peruviana, Peru. The presence of this fea- 
ture, together with others, will enable conchologists to 
distinguish the voung from adults, some of the former 
no doubt having supplied a basis upon which to found 
species. 

THE RATE OF GROWTH OF THE SPAT. 


Upon comparing the spat obtained from our collectors 
which were put ont in the pond at St. Jerome’s Creek, 
with that of the same age as figured by Coste, and 
Mobius of the European oyster, I find that our species 
grows with three or four times the rapidity of the for- 
mer. For instance, Mobius figures a European oyster 
twelve to fifteen months old, which measures only 1+ 
inches in diameter, contrasting this with the size of the 
American at 79 to 82 days old and measuring from 1i to 
nearly 2 inches in diameter, we see how immeasurably 
our species surpasses that of Europe in vigor and rapid- 
ity of growth. 

Fig. 8 shows the single specimen obtained from 6 
the collectors placed in the large box or flannel 
pen, and supposed to be one of a lot of artificially 
impregnated spawn put into the box seventeen Ayg. g 
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days previously. It was probably not attached longer 
than from seven to ten days and is already as large as a 
young European oyster figured by Mébius as being a 
month old. I have sketched it both natural size and 
enlarged about three times to show the tiny larval shell 
as a sort of rounded point at the apex of the upper valve. 
Fig. 9 shows a young oyster supposed to be 
§ not over twenty days old, and the one repre- 
’ sented in Fig. 10 is known not to be over 44 days 
Fig. 9. old, Fig. 11 is not over 48, Fig. 12, 79, and Fig. 
13, 82 days old. Fig. 14 represents a very fine specimen 


Figure 10. Figure 11. Figure 12. 
taken from the inside of a wreck at Cape May, N. J., by 
my friend Mr. John Ford, and is supposed to be not over 


igure 13. Pigurel4. 
24 to 3 months old from the fact that it was collected in 
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July, while the shell bears every mark to indicate that 
it probably is of one season’s growth, being spawned in 
the early part of the breeding term. 

It will be noticed that all except Fig. 13 are hand- 
somely rounded in shape not unlike a scallop in form, 
which they simulate still more by the lobes which they 
develop on the shell on either side of the hinge. Bands 
of a purplish color also radiate from the hinge, widening 
towards the margin of the valves, giving the spat a very 
much more handsome appearance than the adult, from 
which it differs also in having an extremely thin shell 
which is easily crushed or broken. The rounded forms 
were taken from the tlat surfaces of the slate collectors, 
though Fig. 18, the only one noticed which exhibited a 
tendency to elongate like the adult, was taken from a 
similar surface. If the fry happens to fix itself to a 
roughened surface or in an angle it will adapt itself to 
the shape of the nidus which it has chosen. In one case 
I found a small oyster about a fourth of an inch in diam- 
eter attached to the outside of the plicated shell of a 
Modiolaria, and was surprised to notice that in growing 
and adapting itself to the wrinkled surface of its host it 
had reproduced in both valves all the folds on the out- 
side of the former. IT also found a specimen which had 
fixed itself to a dead sponge. 


NUMBER OF SPAT WHICH FIX THEMSELVES TO A SINGLE 
SLATE. ‘ 


As I have remarked above the most successful collect- 
ing apparatus was found to be the slates covered with a 
coating of mortar, but even these did not give the most 
promising results, as the greatest number of spat noticed 
on one slate was 8, varying from 4 to 1 inch in diameter. 
This meagerness in the number of young which fixed 
themselves last summer may have been due to an unfav- 
orable season. The results obtained by Captain Wins- 
low as detailed in the report of this Commission for the 
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season of 1880, were much more satisfactory with half- 
round tiles. Using hurdles or nests numbering 8 to 16 
tiles, the results obtained from one placed in the Big 
Annemessex were very flattering. After it had been im- 
mersed 24 days 1506 oysters were counted ; after 45 days 
1334; and after 93 days had elapsed the number still 
-adherent was 539. In size and at corresponding ages 
these were similar to those which fixed themselves to the 
slates used at St. Jerome’s. From what we know of the 
number which sometimes fix themselves to a single object 
we may yet look for great successes in the use of collect- 
ing apparatus. In one instance, the inner face of one 
valve of a dead oyster furnished attachment for over 40 
spat from s to § of an inch in diameter. 


CHANGES OF FORM DURING THE GROWTH OF THE SHELL. 


Figure 1. 


In Fig. 15 we have attempted to represent the changes 
of shape and character of the shell of the oyster in pass- 
ing from the free-swimming larval condition to that of 
the adult. There are three well marked stages of shell- 
growth, viz. : (1) the perfectly symmetrical stage attained 
by the valves of the ‘‘fry ;’ (2) the asymmetrical stage 
of the ‘‘spat,’’? and (8) the asymmetrical form assumed 
by the valves of the adult. In the figure, which is sup- 
posed to be a section of the shell with all its parts pre- 
served, cut through lengthwise from the hinge end to the 
free edges of the valves, we note first, that the shells of 
the larva or ‘‘fry’’ ds. are alike in cross-section ; that the 
section of the ‘‘spat,’? which has affixed itself to a sta- 
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tionary basis B, shows that the right valves Rs. is 
concave within and convex without, while the attached 
left valve Zs. is flat conformably to the character of the ° 
basis of fixation, which is most often of this nature. 
Contrary to what is noted in regard to the shape of the 
valves in the ‘‘spat,’’ the right valve of the adult Ro. is 
nearly flat, while the left one Zo. is most decidedly con- 
cave within and convex without. Other changes in the 
more important parts during growth are manifested 
mainly by the muscle Muws., which moves the position of 
the insertions more towards the free edges of the valves, 
while the ligament /7g. is moved in the same direction. 
Other differences in the forms of the valves at the differ- 
ent stages may be noticed ; for instance, the shells of the 
‘fry’? are deeply concave and very thin, the valves of 
the ‘‘spat’’ are still also relatively thin, while it is only 
the adult which hag a very thick, stout shell, though the 
thickness is said to vary with the depth of the water, the 
thinnest shelled oysters being found in the deepest water. 
These deep-water oysters are known as ‘‘paper-shells”’ 
and are not liked by oyster packers and dealers, because 
the valves break very easily in opening them, causing 
additional labor in their removal. This last fact is evi- 
dence in favor of shallow-water culture. 

There are good grounds for dividing the growth of the 
oyster into the three stages already alluded to: the first 
we may consider as answering definitely to the free 
swimming condition or that of the ‘‘fry .” the second the 
thin-shelled primary fixed condition or that of the 
“spat :’ the third, that of the adult, which already has 
a pretty thick shell when a year old, when the generative 
organs too are in active functional use, a circumstance 
which has also been noticed by writers on the life-history 
of the oyster of Europe. 


Introductory Note to ‘Mr. Winslow's Paper. 


[This paper is a desirable contribution to the literature 
of embryology, inasmuch as the observer has been able 
to follow the development of Ostrea edulis from its ear- 
liest phases, which has never been done before by any 
embryologist, although the artificial impregnation of the 
eges was attempted by M. Davaine, who says he failed, 
and that the eggs soon became putrid and the water con- 
taining them swarmed with infusoria. M. Davaine’s 
figures bear the marks of having been carefully made 
from close observations, but he obtained his material 
from the upper gill chamber, where the ova had already 
undergone all the changes represented from Figs. 1 to 16 
of Brook’s drawings of the early stages of the American 
Species. Many things have accordingly escaped the 
notice of the French author, who did not see the ‘‘polar 
globules ; the first and second periods of rest and activity 
at all. Healso failed to recognize in the embryos with 
the dorsal saddle-like depression, a blastopore stage and 
the epibolic invagination of the hypoblast. He, however, 
finds that the shell originates in the position of the blas- 
topore, as shown by Brooks. He states that the velum 
atrophies with the development of the mantle and gills; 
but does not describe the latter. He does not note the 
presence of a membrane around the ovarian egg, and it 
seems to me the membrane is a continuation of the vitel- 
line, which forms a stalk by which the ovum is attached 
to the walls of the follicles of the ovary, making a chan- 
nel for the passage of plasma for the growth of the ovum, 
as suggested by Balfour. 
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Mr. Winslow’s paper was first offered to the Maryland 
Academy of Sciences for publication, but was declined 
on account of a want of funds to publish it, when it was 
offered to Maj. Ferguson, one of the Commissioners of 
Fisheries of Maryland, who accepted it for publication in 
the annual report of the Commission for 1881. It will be 
noticed that the author makes no claim as to his ability 
as an accomplished embryologist, but the observations 
he has made are very important, as showing that the 
eggs of Ostrea edulis can be artificially fertilized and 


their development watched the same as our own species. | 
J. Ae 


An Account of an Experiment in Artificially Fertilizing the 
Ova of the European Oyster (Ostrea edulis.) 


Having been engaged during the summers of 1878—9 
under the direction of the U. S. Coast and Geodetic Sur- 
vey upon an investigation of the oyster beds of Chesa- 
peake Bay, and having devoted some attention to the 
biology of the American oyster during those seasons, 
such study being an incidental and partially a necessary 
portion of my work, I have been lead, by the interest 
awakened by my previous labors, and by Dr. Brooks’ 
late successful experiment in artificially impregnating 
the ova of the American oyster, to attempt alike ex- 
periment with the European species. While the vessel 
to which Tam at present attached was off Cadiz, Spain, 
I was so fortunate as to obtain about one hundred oys- 
ters fit for fertilization from the waters of the Bay of 
Cadiz, and my experiment having been successful beyond 
my expectations, I have concluded to lay the record of 
it before the Maryland Academy of Sciences, think- 
ing that any information regarding the oyster, whether 
of the European or American species, could not fail to 
be of interest to the Academy. During the summer 
of 1879 I had the pleasure of witnessing the experiments 
of Dr. Brooks, which he has detailed in his paper upon 
the Development of the American Oyster, and with 
which the Academy is doubtless familiar, and in con- 
ducting my own experiment I have followed his method 
as nearly as possible, and have used his figures in de- 
scribing the development of the European animal. I 
can therefore lay no claim to originality in either the 
conception or execution of the experiment which I un- 
dertook, and Tam buta follower in Dr. Brooks’ foot- 
steps. As however, this is, so faras I am aware, the 
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first attempt to artificially impregnate the eggs of the 
European oyster, and as the inferences which can be log- 
ically drawn from its success affect the theory of the 
reproduction of the animal and the development of its 
eggs to the same extent as those drawn from like sue- 
cessful experiments affect our own species, I have 
thought my work might prove both of interest and of 
value. 

I labored under many disadvantages, and with a very 
inferior microscope, though magnifying 300 diameters, 
of obsolete pattern, and at times had to contend with the 
irregular motion of a vessel at sea and the deficient light 
afforded by lamps. All my appliances were such as I 
could obtain or improvise on board ship, and their rude- 
ness and the inconvenience they caused hampered me a 
good deal in conducting the experiment. I regret that 
my observations were not more systematic, regular and 
frequent, but a naval officer lias but few moments which 
he can safely call his own, and my official duties neces- 
sarily compelled my frequent and prolonged absence 
from the microscope. 


HISTORY OF THE EXPERIMENT. 


The oysters were obtained from the mouth of St. Mary’s 
River, in the Bay of Cadiz, Spain, and were natives, the 
variety having existed and flourished in the Bay for as 
far back as could be remembered. In appearance they 
were quite similar to the American species (Ostrea vir- 
giniana), having long shells of from one to three inches 
in length, rougher and thicker than is usually the case 
with the European oyster ; there were no clusters how- 
ever, all the animals growing singly, and but a very few 
young of the previous season were attached to the shells; 
those noticed were probably nine or ten months old, and 
though certainly of the brood of the previous season 
were small sized when compared with the American oys- 
ter of the same age. The adults were about the size and 
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of the appearance of the Chesapeake Bay oyster when 
about two years old. The animals when divested of 
their shells were larger than those of the same species 
from other localities, and were all in good condition, the 
ova and spermatozoa being ripe, in many cases oozing 
from the oviducts, and in all cases in admirable condi- 
tion for artificial fertilization, the eggs being well de- 
fined, and with but little granular matter among them, 
while the spermatozoa were exceedingly active. 

I had intended to examine carefully the ovaries, gills 
-and mantles of all the oysters at my disposal with the 
intention of detecting the existence, should there be any 
embryos within the shell, but the pressure of other du- 
ties and the disadvantages under which I labored left me 
but little time and few opportunities to devote to the 
matter, and consequently I am unable to state positively 
that in some among the limited number in my possession, 
the embroys were not fostered within the shell of the 
parent. I was able to examine between twenty and 
thirty oysters only ; these at least contained no embryos, 
though some of them were expelling the contents of the 
generative organs, as I found on the gills of two, ova 
unimpregnated, and on the gills of another, spermatozoa. 

In making the experiment I followed carefully the 
method of Dr. W. K. Brooks, as described by him in 
his paper on the development of the Americon oyster, 
(Report of the Commissioners of Fisheries of Maryland, 
1880,) and Iam compelled to refer to his figures, given in 
that report, from the want of suitable instruments and 
conveniences for making those of my own. As I care 
fully followed the development of the eggs through each 
stage, comparing those under the microscope with the 
figures at frequent intervals, as the successive stages of 
development are well marked, and as I have witnessed 
many of themin company with Dr. Brooks, and have 
likewise observed them while working independently 
during the summer of 1879, I think my observations may 
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be relied upon and assigned a greater value than those 
of most amateurs. 


THE ARTIFICIAL IMPREGNATION OF THE EGG. 


Two ripe males were selected, the spermatozoa from 
which was very active, and the visceral mass was cut 
out; all parts of the digestive organs were then removed, 
leaving the generative produe ts in the saucer. The lat- 
ter were then chopped up as finely as possible and mixed 
with salt water, and the fragments of the digestive or- 

gans, mantles and gills carefully washed out, and this 

process was repeated several times until the male fluid 

was free from all deleterious matter. Two female oys- 
ters were then treated in a like manner, and finally both 
male and female fluids were mixed thoroughly in a glass 
holding one half pint of clean salt water. The fertiliza- 
tion was accomplished at 8.05 P. M. on June 6th. The 
following are the noted times of the principle changes 
during the process of segmentation and subsequent de- 
velopment : 

8.12 P. M. The eggs were irregular in shape and cov- 
ered with spermatozoa—germinative vesicle plainly vis- 
ible—appearance exactly as figured by Brooks. (Report 
Com. Fisheries, Maryland—Pl. VIII—Fig. 51 

8.32 P.M. Germinative vesicle had disappeared and 

egos nearly similar to Brook’s fig. 52, though not so reg- 
ular in outline. 

The water was now siphoned off and the glass half 
filled with fresh sea-water. 

10.08 P. M. One hour and fifty-three minutes after 
fertilization, the eggs had become elongated, and the 
polar globule was easily observed. In a few eggs the 
separation of the micromeres and macromeres could be 
distinguished. The appearance of the eggs was as is 
shown in Brook’s figs. 2, 3, 4 and 5, the larger number 
resembling figs. 2 and 3. 

At 11.10, about three hours after. fertilization, all the 
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eggs examined had passed through the first stage of 
activity, and as far as could be decided had reached the 
second period of rest—resembling Brook’s figs. 8, 9 and 
10. I was called away from the microscope at this time 
and was unable to trace the changes during the second 
period of rest or to note the time of their occurrence. 

At 1.27 A. M., or five hours and fifteen minutes after 
fertilization, the eggs had passed through the second 
period of activity and had entered upon the third period 
of rest. In some of them the four micromeres were 
easily observed, but in others they were not so distinct ; 
a few were as figured by Brook’s (fig. 16), but the ma- 
jority appeared as in figs. 18 and 19. 

I was unable to follow the intermediate changes be- 
tween those of the third period of rest and those of the 
first swimming stage, but at my next observation, at 4.30 
A. M., on the 7th, larger numbers of eggs had reached 
the latter stage and were swimming at the surface of the 
water. Thecilia were well developed and the movements 
of the embryo very rapid—their appearance was exactly 
as figured by Brooks’ figs., 32, 33, 34 and 35. The water 
in the glass was now siphoned off, into a jar, that the 
embryo might have room for development and be free 
from the influence of decaying eggs; but as I had but 
two fruit jars holding a quart each, with which to con- 
duct my experiment, I was forced to take many eggs into 
the second receptacle before they had developed swim- 
ming powers, or else sacrifice them. As the rate of seg- 
mentation was very irregular, I had for a time, what was 
to me, a rather confusing mixture of eges in the process 
of segmentation and developing embryos ; but with care 
and close observation, I managed to follow each lot until 
they reached the swimming stage and could observe no 
difference between them and the first, except in the rate 
of change from one period to another. 

At 12.830 P. M., June 7th, or sixteen and a-half hours 
after fertilization, there were many eggs in the first swim- 
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ming stage, but the majority had only reached the later 
periods of segmentation, appearing as figured by Brooks, 
in Nos. 25, 26, 27. 

At 8.00 P. M., there were large numbers in the first 
swimming stage at the surface of the water, the cilia were 
well defined and active ; in many cases the polar globule 
was still observable. The majority of the embryos ap- 
peared as figured by Brooks, in Nos. 32, 34 and 35, while 
a few were in more advanced stages, appearing as in 36 
and 37. The pressure of other duties prevented my 
continuance of the observations after 11 P. M. until 11 
A. M. on the 8th. At that time the majority of the 
embryos were as figured in Nos. 36, 37 and 38, the latter 
stage predominating. The shell was remarkably well 
defined in several, but the activity of the embryo and the 
rudeness of the instrument used, prevented my deciding 
with certainty as to the extent of the development of the 
digestive tract or the presence of either the mouth or 
anus. 

At 11 P. M., on the 8th, or two days and three hours 
after fertilization, | found one embryo that so exactly 
resembled figure 36, that it might have been the original 
from which the figure was drawn. About this time I 
experienced my first difficulty in finding specimens, but 
my observation of those embryos discovered was very 
eareful and close, and I have no doubt that their devel- 
opment so far was similar to that of our own species. 
Subsequent to this time, the intervals between my obser- 
vations were greater, owing to the necessity of my 
employment upon other duty ; and my absence from the 
vessel compelled me to put the embryos under the care 
of others ; consequently in the intervening hours, changes 
may have occurred which are unknown to me, and many 
of the embryos may have advanced beyond the latest 
stages which came under my observation, but so far as I 
know, none advanced beyond those stages figured by 
Brooks. 


At3.00 P. M., on the 9th, or two days and nineteen 
hours after fertilization, owing to the increased amount 
of water in the jar (I had by this time obtained a large 
one,) and to the mortality ‘among the embryos, I found it 
very difficult to find any, and this difficulty was a con- 
stantly increasing one thence forward. ‘Those specimens 
obtained had well developed, shells, and the digestive 
tract could be readily distinguished, as could the cilia. 
The movements of the embryo were so rapid and erratic 
that I found great difficulty in keeping them under the 
high power for a sufficient time to decide as to the stage 
they had reached, but those least advanced appeared as 
figured by Brooks, in No. 38, while the older embryos 
presented the characteristics of tigs. 389 and 42. 

At 11 P. M., on the 10th, or four days and three hours 
after fertilization, the digestive tract and shells were 
readily distinguished, especially the latter, which were 
very apparent. The anus was observed in several cases 
and the course of the intestine from it to the stomach 
easily traced. The cilia of the velum was also apparent, 
even with the low power. The main features at this time 
were similar to those of figs. 42 and 44. 

At 11.00 P. M-, on the 12th, or six days and three 
hours after fertilization, the embryo had apparently un- 
dergone little or no change, except that a much larger 
number had reached the stage shown in figure 44. In 
all, the shells and digestive organs were well developed 
and apparent, and the movement of the cilia of the velum 
regular and rapid, though the cilia appeared to have 
decreased in size. 

At 11.00 P. M., on the 13th, seven days and three hours 
after fertilization, there was noapparent change in those 
embryos that could be found. They appeared quite 
healthy and were rapid in their movements. The diffi- 
culty of obtaining specimens, however, had much in- 
creased. 

At 11.00 P. M., on the 14th, eight days and three hours 
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after fertilization, I could only find a very few embryos 
after a long, patient and careful search, which occupied 
several hours. Those discovered were similar in all re- 
spects to those last described, and as figured by Brooks, 
in No. 44. 

On the 15th, I met with a total failure in my search for 
the embryos, and it was both long and carefully con- 
ducted, and the same want of success attended me on the 
16th, when I gave up the attempt to further trace the 
development. 

Tt will be observed that I could not find any embryos 
of a more advanced stage than those figured by Brooks, 
and that owing, probably, to the irregular rate of seg- 
mentation, I found them at the latter stages at periods 
varying from three to eight days. 

It is not probable that the disappearance of the embryo 
was due to a deficient supply of water, for during the 
latter days of their existence they were far more liberally 
supplied than before. Neither is it probably due to 
change of temperature, for, as will be seen by the follow- 
ing tables of maximum and minimum temperatures, the 
range of temperature was about the same throughout the 
eight days: 


Date. Max. Temp. Min. Temp. Dig: 
6 Fp bee 70° a 
7 wae 64° ae 
8 TOR 64° 9° 
9 WOR 60° sh 

10 (om 62° 13° 
11 74° 60° 14° 
12 Whe Gls 10° 
1133 Te 64° 13° 
14 15° 66° 9° 
16 72° 64° Be 


The water supplied to the embryos was always allowed 
to stand a sufficient time to acquire the temperature of 
the air before being added to that already in the jar. 
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It is a coincidence at least worthy of notice, that with 
both species the embryos have disappeared at about the 
same stage of development. 

All published accounts of the development of the Euro- 
pean oyster agree in asserting or assuming that the im- 
pregnation of the ova occurs while they are either within 
the ovaries or shell of the parent, and that consequently 
artificial fertilization is impossible; this supposition my 
experiment effectually disproves. Again, should the 
artificial fertilization of the eggs and subsequent care of 
the embryo of the American species reach such a state of 
perfection as to make the process an addition to oyster 
culture, and one of practical importance, the agreement 
of the European species with our own in the early stages 
of development, will indicate a method by which the 
supply of oysters may be increased in localities whose 
need is even now far greater than our own. 

In conclusion, | must express my indebtedness to the 
paper of Dr. Brooks upon the development of the Ameri- 
can oyster, to which I have alluded, and without which 
I should have been somewhat at a loss for a means of 
registering the various changes which I witnessed in the 
development of the European oyster. 

Respectfully, FRANCIS WINSLOW, 
Master 0. S. Nay. 
U.S. Ship *‘Saratoga,” at Sea, July 5th, 1880. 
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Die Auster und die Austernwirthschaft. von Karl 
Mobius. (One map and nine wood-cuts.) Sm. 8 vo., 
pp. 126 Berlin. Weigandt, Hempel & Parey. 1877. 

Notice sur Vhuitre Portugaise et Frangaise, cultivée 
dans la Baie d’ Arcachon. par J. Renaud. 4 to pp. 33. 
Arcachon, 1878. 

Rapport au Ministre de Vinstruction publique sur la 
pisciculture en France et ostreiculture dans la Mediter- 
ranée. Par Bouchon-Brandeley, 8 vo., p. 113.  Wit- 
tersheim & Cie, Paris, 1878. 

La Pisciculture et les Pares 4 Coquillages dela rade de 
Toulon. Par L. Turrell. In Bull. de la Soc. @acclima- 
tion, Paris, 1878. 

Translation of a Report made to the Minister of Marine 
in France, by M. G. Bouchon-Brandely, relative to Oys- 
ter Culture on the shores of the Channel and of the Ocean. 
[Not able to supply the date and place of publication. | 

A number of articles on the tools used in taking and 
rearing oysters, as well as figures of patented apparatus, 
are given in the octavo report of the U. S. Fish Commis- 
sion for 1878. Washington, 1880. 

The Development of the American Oyster. (Ostrea 
Virginiana List.) By W. K. Brooks, Associate in Biol- 
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ogy, Johns Hopkins University. 8 vo., pp. 81, pls. X. 
(In Report of Commissioners of Fisheries of Maryland, 
1880.) 


The same, published as Contribution No. IV, of Ches- 
apeake Zoological Laboratory, Johns Hopkins Univer- 
sity, (a reprint of the preceding) with a paper added, en- 
titled : The Acquisition and Loss of a Food-Yolk in 
Molluscan-Eggs, 8 vo., pp. 107—116, pl. XI. John Mur- 
phy & Co., Baltimore, 1880. 
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NOTES ON SOME OF THE EARLY STAGES OF DEVEL- 
OPMENT OF THE CLAM OR MANANOSE (Mya 
arenaria.): 


The spawning period of this mollusk lasts from the 
10th of September to about the middle of October, or for 
about forty days. The sex of the adults, in a spawning 
condition, may be very easily learned. Open the shell 
of the animal carefully, remove a small portion of the 
richly colored yellow body mass with a knife, scissors or 
forceps. These fragments, squeezed or ‘‘teased out?’ in 
a watch-glass witha few drops of sea-water, allow a 
milky fluid to escape. Under a magnifying power of 
four or five times, the eggs of the female are visible in 
this milky fluid as very minute white points of nearly 
uniform size. The male cells are too small to be seen 
with the aid of so low a magnifying power, and the fluid 
retains its milky apqearance just as it does to the naked 
eye. It is only under high powers, as much as 250 dia- 
meters, with the compound microscope, that the sper- 
matozoa or male cells may be made visible, as minute 
oval bodies with a long, lash-like tail in rapid motion. 
These differences enable the operator to distinguish the 
sexes, after a little experience ; indeed, it is possible 
with training, to note the differences between the male 
fluid and the eggs of the female when removed from the 
animals, with the naked eye. 

Artificial impregnation of the eggs was effected in the 
same way as in the case of the oyster; that is, portions 
of the ripe ovary of the female are removed and chopped 
up in a watch-glass or small saucer with sea-water, taking 
care to remove all the large fragments of ovarian tissue 
by straining the milky substance through bolting cloth, 
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which will allow little else than the eggs to pass through 
its meshes. The spermaries of the ripe males are treated 
in the same way in another saucer, after which the male 
cells mixed with sea-water may be poured into the dish 
containing the eggs. In two or three hours after the 
water containing the male cells has been poured over the 
eggs, development will have begun. The water should 
now be removed from time to time by pouring it out of 
the dish or tumbler, taking care not to stir up the eggs 
which have settled to the bottom. ‘Soon, however, the 
embryos will begin to swim, when it will be necessary to 
remove the water in another way, or with the siphon. 
The changes which occur in the eggs during develop- 
ment, succeed each other with considerable rapidity, 
and, as in the development of the oyster, there are very 
well-marked periods of active change of form, which 
alternate with periods of repose, while there is a bilateral 
symmetry which is just as well marked as in the latter 
and Unio. A power of 250 diameters enlarges the eggs 
satisfactorily ; shows the freshly impregnated eggs as 
spheres measuring 4 inch in apparent diameter, a proof 
that the actual diameter of the eggs is very nearly 1-500th 
of aninch. The eggs are not spherical when first re- 
moved from the ovary, but are usually irregular in form 
with a more or less well pronounced conical extremity, 
by which they were attached to the walls of the ovarian 
follicles. The other end is more or less irregularly 
rounded. A nucleus is plainly visible during this irreg- 
ular stage, but no well defined egg-membrane is apparent. 
The early stages which I was enabled to figure may 
not entirely cover the different phases through which the 
embryos pass at that time, but in view of the circumstance 
that there is but little known of the development of La- 
mellibranchiate or bivalve mollusks, and that little relates 
to but few forms, I feel justified in offering the results 
obtained from a study of the embryonic development of 
the Clam, which has not been studied hitherto. Though 
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I did not succeed in following the development farther 
than to the formation of a gastrula, and was not able to 
time the changes which were observed, owing to the fact 
that my watch was broken, I still hope to be able to 
make a series of observations which will include the later 
stages. 


Fig. 1 shows an egg which has been re- 
moved for some time from the ovary ; the 
“24 vitellus composed of minute corpuscles or 
spherules has assumed a rounded form, a 
nucleus is still visible as well as a clear 
nucleolus within it; the vitelline mem- 
brane has become defined, while the deli- 
cate thin membrane which held the eggs 
fast to the wall of the ovarian follicle re- 
mains attached as a transparent structure- 
less film. It is the supposition, based upon the conelu- 
sions of other observers, that at this stage impregnation 
has not yet been effected. This is effected by the en- 
trance of a single spormatozoan or male cell into the egg 
through the vitelline membrane, but as I have not noted 
a micropyle, either in the eggs of this animal or that of 
the oyster, it is very probable that the male cell finds its 
way into the vitellus through an opening in the vitelline 
membrane extemporized for its passage. Weare, at any 
rate, not yet ready for a general conclusion as to the 
presence or absence of a micropyle in the Lamellibranch- 
late ovum, to which Balfour in his Comparative Hm- 
bryology, Vol. 1., p. 31, commits himself. The histology 
of the ovaries of more forms must be studied before we 
can decide, and no more promising field is open before us 
than the investigation of the ovogenesis of the oyster and 
clam, both of which are still unstudied in relation to this 
point. 
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Fig. 2 represents an egg of the clam 4 
after the lapse of perhaps two hours from ¢ 
the time it was first brought into contact 4 
with the male cell; it has apparently been 
impregnated, for the nucleus and nucleo- as 
lus are no longer visible. It has also be- /A%gure 2. 
come perfectly spherical and has lost the membranous, 
filmy appendage of Fig. 1. 


Fig. 83 exhibits the same egg still later 
A when the first polar cell has appeared as a 
minute blister-like prominence at one side. 
2 The polar cell is almost transparent and is 

SRE situated in a slight depression, from which 

Figure 3. impressed lines radiate, making it appear 
as if the vitelline membrane were wrinkled in a radial 
manner. <A similar radial wrinkling around the polar 
area is described by Whitman as occurring during the 
formation of the polar cells of the egg of a small fresh- 
water leech (Clepsine), but it is more strongly marked 
than in the egg of the clam. I have not noted this radial 
wrinkling in the egg of the oyster. After a while the 
egg represented in Fig. 3 undergoes farther change, a 
series of annular waves pass from the pole of the egg 
opposite the polar cell and a second polar cell is pushed 
out, when the radial wrinkles disappear and the polar 
cells present the appearance of two small spheres joined 
to each other and attached to the egg by a stalk as in 
Fig. 5. I should have stated, before that the first polar 
cell originates in the same way as the second—by the 
passage of a series of waves from one pole to the other. 
These are not all of the forces that are at work in the 
extrusion of the polar cell; the nucleus of the egg has 
been undergoing changes of form, elongating and con- 
tracting, disappearing to assume a spindle form, then 
contracts into a rounded form, but with one end in inti- 
mate relation with the polar cells. ‘These changes of 
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form seem to constantly accompany the expression of all 
the phenomena of active change in living cells, such as 
growth and division. Networks have been described in 
nuclei; the latter are Known to expand and contract ; 
elongate in the direction of certain lines of force; again 
withdraw into a globular form, so that Flemming has 
proposed the terms diastole and systole for these wonder- 
ful phenomena, which suggest, if they do not prove, the 
existence of forces of repulsion and attraction in active 
labor in the heart of every living cell. We have these 
phenomena presenting themselves to our vision in the 
eggs of the oyster and clam. The protoplasm of the egg 
tremulous with an intense life pent up and energetically 
trying to unfold itself soon causes the vitelline membrane 
to quiver and work in rolling waves and aie ego assumes 
very rapidly the form shown in Fig. 4 as 
seen from below, and Fig. 5 as seen from the 
side. The two centres of force or nuclei 4e7 
are here indicated as two small clear spheres fee 
near the central part of the two cells which ay: 
have been defined bya period of activity just 
past. The forces of growth nowremain qui- igure 4. 

escent for a space, to be exhibited in one 

of their supremest moments of activity 
in Fig. 6, in which a portion of the largest 
cell or megamere is being separted to form 
a smaller cell or micromere. At the same 
Figure 5. time what was the small cell or micromere 
in Fig. 5 is as energetically dividing into 


two smaller cells or micromeres. 
result is three micromeres. Looking more “. 
closely at the figure we see what ap- 
pear to be lines of force running from 
the faintly marked nuclei of each of two Fier 6. 

cells to that of two others. The nucleus of the large 
cell is in vital relation with that which is budding from 
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it. So too, are the two small ones originating from the 
smaller cell of the stage shown in Fig 5. The notch 
which is moving inwards to nip off the small cell from 
the large one moves so fast that I find the camera lucida 
of use only so far as it enables me to get the dimensions. 
In like manner the contour lines on the other side are 
rapidly changing in the division of the smaller cell. 
Then follows a condition of rest shown in 
Fig. 7. The micromeres are now three in 
number, the megamere is still much greater 
in bulk than all three. The nuclei again 
become defined. The egg is passing slowly 
into the stage shown in Fig. 8, at the one 

Figure7. pole of which we still see the oie: cells 
persisting. The three micromeres have 
subsided ; become depressed and the whole a 
outline is more rounded, like that of the & 
unsegmented egg. The faint indication of | me oN 
a segmentation cavity or space shown be- aS: 


tween the micromeres and megamere in = 
Fig. 7, has disappeared. The embryo is Figure 8. 
quiescent and has reached the limit of perhaps its third 
orfourth period of activity and rest. The succeeding 
stage represented in Fig. 9 is where the next 
period of activity has reached its comple- 
tion. The micromeres of Figs. 7 and 8 have 
Yagain divided and one or two micromeres 
J have been derived from the megamere ; in 
this way a number of additional micromeres 
Figure 9. has been the result. The micromeres are 
now piled up at one side, or rather end, of the egg, and 
the polar cells still persist. The micromeres display a 
certain svmmetry of arrangement. It now becomes ap- 
parent that the micromeres are to be the foundation of 
the epiblast or skin layer of the embryo, while the mi- 
cromere is to become the hypoblast or inner layer from 
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which the stomach and intestine is to be developed. In 
Fig. 9 the micromeres are slowly creeping down over the 
megamere which is finally enclosed by the former grow- 
ing in a single layer from above downwards. This mode 
of developing a two layered stage of the embryo is known 
as epiboly, meaning that the epiblast grows over and 
upon the hypoblast which is here represented by the 
megamere. The megamere is finally pushed inwards and 
covered by the micromeres or cells of the epiblast. Once 
fairly inside and included by the epiblast as shown in 
Fig. 10, the megamere begins to divide as Ep. 

shown by the darkly shaded cells in the 
lower part of the figure. A depression ap- 


pears in the middle of this cluster of cells Ay, 
which must, on anatomical grounds, be con- Figure 10. 
sidered the orifice of invagination of the hypoblast. This 
orifice or blastopore may be considered the mouth of the 
so-called gastrula or stomach-stage of development, but 
it is never used as an inlet for food, which is not yet 
usable by the larva. The depression however persists, 
and there is every reason to believe that, like in the oys- 
ter and fresh-water mussel, it is the point where the shell- 
gland of the embryo develops and that it therefore marks 
the position of the back of the animal. Fig. 10 also illus- 
trates plainly the position of the outside skin layer or 
epiblast Hp., from which the mantle, gills, and siphons 
of the adult are derived, and its relation to the darkly 
shaded hypoblast cells //y. inside, which finally become 
fully covered by the epiblast so as to appear like a clus- 
ter of cells in the inside of the hollow sphere formed by 
the latter. The central cluster may now be loédked upon 
as the archenteron or primitive foundation from which a 
true stomach is derived. 

The way in which the gastrula stage of the clam is 
formed is so far unquestionably the same as that of the 
oyster ; what lies beyond we cannot say, but it is in the 
highest degree probable that the history of its later stages 
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is much like that of the latter. Since we have been led 
along so far it will perhaps be profitable to inquire into 
the next phase of the oyster as throwing light upon the 
origination of the permanent mouth, stomach and intes- 
tines. Fi ig. 11, which I have copied from Salesnky, rep- 
resents the larva of the Euro- 
pean oyster at a stage consid- 
erably farther advanced than 
my Fig. 10 ofthe clam. Ihave 
® \¥, inverted the original and 
eS + Aychanged the lettering some- 
“« what, in order to make the 
“Gp. figure correspond in position 
and to make the names of the 
= parts agree with the nomencla- 
igure 1, ture which | use. 


The depression at //y. in Fig. 10, has disappeared in 
Fig. 11 and the shell Scovers the spot. It will be noticed 
too, that the hypoblast //y. has arranged itself anew and 
has been broken up into smaller cells and is completely 
covered by the epiblast Hp. The Hypoblast is also be- 
ginning to show signs of becoming hollow in the center, 
and a true archenteron has probably been defined, but as 
yet there is no communication with the outside. It will 
also be noticed that the hypoblast, as a whole, has been 
pushed farther up relatively than in Fig. 10, and that it 
is in close contact with the epiblast at JZ and A. Sin- 
Singularly enough, the first evidence of a mouth appears 
as a depression in the epiblast at a point nearly opposite 

- the dépression J/ slowly deepens and finally breaks 
oe. and is brought into communication with the 
archeuteric cavity when not long after the vent breaks 
through at A, when the larval stomach and intestine are 
complete. By this time the velum V is developed, ena- 
bling the embryo to swim about by means of the rapid 
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lashing movement of the long lash like filaments arranged 
in a circle between the shell and the mouth. 

In a general way, the segmentation of the egg of the 
clam appears to resemble, in its early stages, at least, the 
Same process in Anodonta, as described by Flemming.* 
The conclusion that the clam is exactly parallel to Ano- 
donta in its development is not, however, warranted for 
this reason, and to clear up the questions raised here, we 
must await the results of another season’s work. 


*Studien in der Rutwickelongspesehichee der Najaden. Sitzb. dek. Akad. der Wissensch., LX XIe 
Bd., I and II Hft., p. 81. Vienna, 1875. 
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Chapter 198, Laws of 1880, repeals Chapter 181, 
Laws 1874, (Sections 3 and 5 of which were 
repealed and re-enacted by Chapter 380, 
Laws 1876,) and enacts the following in lieu 
thereof, to be Article 71, Code of Public Gen- 
eral Laws, title ‘* Oysters.” 

SECTION 2. Be it enacted, That no steamer 
shall be used or employed in catching oysters 
in the waters of this State, with scoop, dredge 
or similar instrument, and no other boat shall 
be used in catching oysters with scoop, dredge 
or similar instrument, without first having been 
licensed as hereinafter provided. 


Sec. 3. And be it enacted, That the Comp- 
troller of the Treasury shall, upon application 
of any person who has been a resident of this 
State for twelve consecutive months next pre- 
ceding such application, and to no other person, 
issue a license to such resident to employ such 
boat in catching oysters with scoop, dredge or 
similar instrument, within the waters of Chesa- 
peake Bay and in Eastern Bay, outside of a 
line drawn from the southwest corner of Second 
Kent Point to Wade’s Point; provided, that 
nothing herein contained shall authorize the 
catching of oysters with scoop, dredge or simi- 
lar instrument, on any oyster bar within one 
and a half miles of Tolley’s Point, Sandy Point, 
Hackett’s Point, Thomas’ Point, Holand Island 


Bar, Three Sisters, Swan Point Bar, Poplar’ 


Island, one-quarter of a mile west of, and be- 
tween the island and the main land, nor within 
a half mile of Plum Point, and to buy and sell 
oysters in this State, which license shall hold 
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good for one year, but shall only authorize the 
catching of oysters between the fifteenth day 
of October and the first day of April, but it 
shall be lawful for the owner of any such boat 
licensed, whenever said owner shall sell and 
convey by bill of sale for a bona fide considera- 
tion, said boat, unto any person who has been 
a resident of the State of Maryland for at least 
one year, to transfer the said license to said 
vendee with said boat, which license, when 
transferred, shall entitle said vendee with said 
boat to the same privileges for catching oysters 
in the waters of this State, that the original 
vendor or assignor had before said assignment; 
provided, the said vendee and assignee shall 
appear before the Comptroller of the Treasury 
and make oath before him to all the facts, mat- 
ters, things and prerequisites required of said 
original vendor or assignor before taking out 
such licenses, upon which said license the said 
Comptroller shall certify the fact of said vendee 
or assignee have taken said oath, and for which 
said assignee or vendee shall pay the sum of 
five dollars, to be paid to the State of Maryland. 


Src. 4. And be it enacted, That the owner of 
such boat shall make oath before the Comp- 
troller or his clerk, or if the owner be a resi- 
dent of Baltimore city, he shall make oath 
before the Clerk of the Court of Common Pleas, 
or if a resident of a county, shall make oath 
before the Clerk of the Circuit Court of said 
county, that he is the bona fide owner of such 
boat to be described in the license ; that he has 
been resident of the State for the time before 
mentioned ; that there is no lien on said boat 
by anon-resident ; that the said boat is not held 
with an intention to violate the provisions of 
this law, such applicant shall produce before 
the Comptroller, at the time of such application, 
the certificate of the taking of such oath, the 
Custom-House enrollment or license of such 
boat ; and if such boat is under Custom-House 
tonnage, the owner shall swear as to her ton- 
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nage ; the master of such boat shall make oath 
before the Comptroller or his clerk ; or if a 
resident of Baltimore city, before the clerk of 
the Court of Common Pleas, or the clerk of the 
county whereof he may reside, that he has been 
a resident of the State of Maryland for twelve 
oes next preceding the time of taking such 
oath. 


Src. 5. And be it enacted, That before grant- 
ing such license, the Comptroller shall receive 
for it from the applicant, at the rate of three 
dollars per ton for every ton the boat may mea- 
sure ; the license shall be exhibited whenever 
called for by any officer of the State of Mary- 
land. 


Src. 6. And be it enacted, That any person 
who shall violate any of the provisions of the 
preceding sections shall be deemed guilty of a 
misdemeanor, and upon indictment and convic- 
tion in any Circuit Court, or before any Justice 
of the Peace of this State, before whom such 
case is tried, shall be fined not less than fifty 
dollars nor more than two hundred dollars, or 
sentenced to the House of Correction for a term 
not less than three months nor more than three 
years ; and the boat or vessel used in said vio- 
lation, together with the papers, furniture and 
tackle on board of said boat or vessel at the 
time of the said violation, shall pay a penalty 
of not less than fifty dollars nor more than 
three hundred dollars for each and every viola- 
tion of the preceding section. 


Sec. 7. And be it enacted, That upon infor- 
mation given under oath to any Judge of the 
Cireuit Court or Justice of the Peace, of any 
violation of any of the provisions of this act, he 
shall issue his warrant to the sheriff or any 
constable, requiring any of them to whom it 
may be directed, to summon a posse comitatus 
if necessary, and proceed forthwith to arrest 
the party or parties alleged to have been en- 
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-gaged in the violation of this act, and to seize 


and to take possession of any boat, canoe or 
vessel, together with all her tackle and apparel 
on board of the same, and deliver the same to 
the Judge of the Circuit Court or a Justice of 
the Peace of this State, to be dealt with ac- 
cording to the provisions of this act. 


Sec. 8. And be it enacted, That any person or 
persons who shall resist any officer authorized 
under this act to make arrests, shall be deemed 
guilty of a misdemeanor, and upon indictment 
and conviction thereof in any court having 
jurisdiction, shall be imprisoned in the House 
of Correction for not less than three months 
nor more than three years, in the discretion of 
the court; the parties tried and acquitted 
under this act shall have the cost of such trial 
paid by the Comptroller of the State out of the 
funds created by this act. 


SEc. 9. And be tt enacted, That it shall be 
the duty of the sheriff, constable or officers of 
the State Fishery Force, to arrest any person or 
persons, and to seize any canoe, boat or vessel 
found violating any of the provisions of this 
act, and bring the offender or offenders before 
a Judge of the Court having criminal jurisdic- 
tion, or a Justice of the Peace most convenient 
oraccessible, to be dealt with as herein provided. 


Src. 10. And be it enacted, That the Judge 
or Justice of the Peace, before whom any per: 
son or persons may be brought, charged under 
oath with violating any of the provisions of this 
act, the said Judge or Justice of the Peace shall 
either give the case an immediate hearing, or 
at the instance of the party or parties charged 
with a violation of this act, shall appoint some 
early day within the next ten days thereafter, 
to hear the case, the party or parties charged 
giving such good and sufficient bail as said 
Judge or Justice shall require, for his or their 
attendance, and on conviction of the offender or 
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offenders, the said Judge or Justice of the 
Peace shall impose a fine upon the offender or 
offenders of not less than fifty dollars nor more 
than two hundred dollars, or imprisonment in 
the House of Correction for not less than three 
months, nor more than three years, and the 
boat or vessel used in such violation, together 
with all theapparel and tackle on board, ‘at the 
time of said violation, shall be held until said 
fine and costs are paid; provided, that if said 
fine shall not be paid within twenty days there- 
after, it shall be the duty of the said Judge or 
Justice of the Peace to decree forfeiture of the 
said boat or vessel, together with all the appa- 
rel and tackle on board, and he is hereby au- 
thorized to order any sheriff or constable to sell 
said boat or vessel, together with all the apparel 
and tackle on board, to the highest bidder, for 
cash, after giving at least twenty days’ notice 
of the time and place of said sale, and the pro- 
ceeds of said sale shall go to the payment of 
the fine and costs of such prosecution, and the 
balance, if any, shall be paid to the owner of 
said boat or vessel ; provided, the said owner 
shall have the right of an appeal to the Circuit 
Court. 


Src. 11. And be it enacted, That any boat 
owned wholly or in part by any non-resident, 
used in catching oysters in this State with 
scoop, dredge or similar instrument, shall be 
condemned ‘by order of any Judge of the Cir- 
cuit Court nearest the place of her capture, or 
if captured in Baltimore, by order of the Judge 
of the City Court, and shall be sold by the 
sheriff of the county where condemned, or if 
condemned in Baltimore city, by the sheriff 
of said city, to the highest bidder, for cash, 
after twenty days notice of the time and place 
of sale, such notice to be published at least 
three times in a newspaper having the largest 
circulation, printed in Baltimore city or in the 
county where condemned; one-fourth of the 
proceeds of such sale shall be paid to the party 
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making the capture, (except the officers of the 
State F ishery Force,) and the balance shall be 
paid into the Treasury of the State to be ered- 
ited to the Oyster Fund. 


SEc: 12. And be tt enacted, The fines ac- 
eruing under this act shall be paid by the 
sheriff, constable or officers of the State Fish- 

naidtecee ery Force, collecting the same, within ten days, 
to the clerk of the “county or city where such 
fine may accrue, and such clerk shall account 
for the same in his next quarterly term to the 
Comptroller of the Treasury, to be placed to 
the credit of the Oyster Fund. 


SEC. 13. And be it enacted, That it shall be 
unlawful, without authority from the owner, 
for any person or persons to take or catch 
planted or bedded oysters ; any person or per- 
sons violating the provisions of this section 
shall be deemed guilty of a misdemeanor, and 
on conviction in the Circuit Court of the county 
wherein the oysters were bedded, shall be fined 

ney © not less than five dollars nor more than fifty 
dollars, or be sentenced to the House of Cor- 
rection for a term not less than three months 
nor more than three years, at the discretion of 
the Judge or Justice trying the same. 


Lae ene Sec. 14. And be it enacted, That it shall be 
lawful. unlawful for any person or persons to take or 
catch oysters, except for private use, to the 

amount of five bushels per day, or for sale of 

the same to any citizen or citizens of the neigh- 

borhood, and to them only for the purpose of 

being consumed where sold, or for the purpose 

ot repli inting or bedding in the waters of the 

counties wherein they are caught, or for sale 

to the citizens of the county wherein they are 

caught, and to them only for the purpose of 
replanting or bedding in the waters of said 

ert counties, between the fifteenth day of arpeld 
violation. and the first day of September, in each and 
every year; any person violating this section 
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shall be deemed guilty of a misdemeanor, and 
fined by a Justice of the Peace of the county 
wherein the offence was committed, not less 
than fifty dollars, nor more than two hundred 
dollars, or imprisonment in the House of Cor- 
rection for not less than three months nor more 
than three years. 


Src. 15. And be it enacted, That it shall be 
unlawful for any person or persons to take or 
catch oysters on Sunday orat night, or to carry 
oysters in the shell outside the State, between 
the first day of April and the first day of Sep- 
tember; and any person or persons violating 
this section shall be fined a sum of not less 
than fifty dollars nor more than three hundred 
dollars, or sentenced to the House of Correc- 
tion for a period of not less than three months 
nor more than three years, or forfeit the boat, 
vessel or canoe used in violation of this Act, 
at the discretion of the Judge or Justice of the 
Peace trying the same. 


Src. 16. And be it enacted, That the Comp- 
troller of the Treasury shall have painted in 
black figures on white canvas two sets of num- 
bers, corresponding to the license to catch oys- 
ters with scoop, scrape, dredge or any similar 
instrument, each figure shall be twenty-two 
inches in length and of proportionate width, 
and the figures at least six inches apart, and 
he shall give to each person taking out such 
license two numbers thereof, one of which shall 
be firmly sewed upon the starboard side, and 
in the middle of that part of the mainsail which 
is above the close reef, and the other number 
on the port side, and in the middle part of the 
jib, which is above the bonnet and reef ; these 
numbers shall be placed in an upright position, 
and worn at all times during the dredging sea- 
son, and shall not be concealed or defac ed, and 

no other number shall be exposed to view or 
used than that which is furnished by the Comp- 
troller; any person or persons who shall violate 
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the provisions of this section, shall be deemed 
euilty of a misdemeanor, and upon conviction 
in any Circuit Court in this State, or before a 
Justice of the Peace, shall be fined not less 
than fifty dollars, nor more than one hundred 
dollars, or imprisoned in the House of Corree- 
tion, for a period of not less than three months, 
nor more than two years; provided, the Court 
or Justice of the Peace trying the same, shall 
be convinced that the provisions of this section 
have been intentionally violated. 


Sxv. 17. And be it enacted, That any resi- 
dent of this State, desiring to use any canoe 
or other boat, in catching or taking oysters 
with rakes or tongs for ‘sale, in any of the 
waters of this State, shall first obtain, by ap- 
plication to the Clerk of the Circuit Court of 
the county wherein he may reside, a license 
therefor, and such license shall have effeet from 
the first day of June, in the year in which they 
may have been obtained, to the first day of 
June next succeeding ; provided, that such 
license shall not authorize the use of said canoe 
or boat in taking or catching oysters in any 
creek, cove, river, inlet, bay or sound within 
the limits of any county, other than that 
wherein the license shall have been granted, 
and that the boundaries of counties bordering 
on navigable waters, shall be strictly construed 
so as not tv permit the residents of either county 
to take or catch oysters beyond the middle of 
the dividing channel; provided, that nothing 
in this section shall be so construed as to pre- 
vent the citizens of St. Mary’s and Calvert 
counties from using the waters of the Patuxent 
river in common, or the citizens of Queen Anne’s 
and Kent counties from using the waters of 
Chester river in common, or the citizens of 
Dorchester and Wicomico counties from using 
the waters of the Nanticoke river in common, 
or the citizens of Queen Anne’s and Talbot 
counties from using the waters of Wye river 
and the mouth thereof in common, or citizens 
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of Dorchester or Talbot counties from using the 
waters of the Choptank river in common. 


Src. 18. And be it enacted, That each and 
every license to take or catch oysters for sale, 
with rakes or tongs, shall state the name and 
residence of the person to whom the same is to 
be granted, the number, together with the length 
to be obtained by top or over all, measurement 
of the canoe or boat licensed, the county in 
which the same is to be used and the period at 
which said license will expire, and every ap- 
plicant for such license shall pay to the Clerk 
of the Court where such license may be granted, 
and before the issuing and delivery of the same. 
according to the following rates, viz: For any 
boat measuring in length twenty feet or less, 
the sum of two. dollars; measuring from twenty 
to twenty-five feet, the sum of three dollars ; 
measuring from twenty-five to thirty feet, the 
sum of four dollars; and all over thirty feet, 
including sloops under Custom House tonnage, 
the sum of five dollars each, and all oysters 
taken with rakes or tongs shall be culled upon 
the natural beds where they are taken; the 
amount received from tonging license to be 
paid by the Clerk to the School ‘Commissioners, 
for the public schools in the respective coun- 
ties where such license is issued; provided, the 
sum received from white tongers shall go to 
white schools, and the sum from colored tong- 
ers Shall go to the colored schools. 


Sec. 19. And be it enacted, That every ap- 
plicant for license to use any canoe or other 
boat in taking or catching oysters with rakes 
or tongs, shall be required to make oath or 
affirmation before the clerk authorized to issue 
the same, or some Justice of the Peace, on 
whose certificate of the taking of such oath or 
affirmation the clerk shall issue said license ; 
that the facts set forth in said license are 
strictly true ; that he has been a bona fide resi- 
dent of the county for the twelve months next 
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preceding his application for said license; that 
he desires and intends to use said canoe or boat 
only in the county in which he resides, or in 
the waters used in common, as herein provided 
in this act; that he will not allow the same to 
be used for taking oysters by non-residents of 
the county; that he will comply with and obey 
all the laws of this State, regulating the taking 
or catching of oysters; and every person to 
whom such license shall have been granted, 
shall paint the number of his canoe or boat on 
the outside thereof, near the gunwale, in black 
figures, and not less than three inches in length, 
and of proportionate width, in a white ground, 
and no number, other than that in the said 
license, shall be exposed to view on said canoe 
or boat; and any person failing to comply with 
this provision before using said boat or canoe 
for the purpose aforesaid, shall, on conviction 
thereof before a Justice of the Peace, be fined 
not less than five dollars, nor more than ten 
dollars, and any person who may refuse to pay 
said fine, shall be committed to the county jail 
for the period of thirty days, or until said fine 
be paid. 


Src. 20. And be it enacted, That the Comp- 
troller of the Treasury shall cause to be printed 
and delivered to the Clerks of the Cireuit 
Courts of the several counties, the requisite 
number of such blank licenses, and take re- 


ceipts for the same, as for orther licenses fur- 


nished : and the said clerks shall, on the first 


Monday of March and December, in each year,. 
return to the Comptroller a list and account of 
such licenses, issued by them, and no licenses 
to take or catch oysters with rakes or tongs 
shall be issued to any boat or vessel which is 
licensed to take or catch oysters with scoop, 
drag, dredge or any similar instrument. 


Src. 21. And be it enacted, That if any per- 
son shall use any canoe or boat, not licensed 
as required by the preceding section of this 
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article, in taking or catching oysters with rakes 
or tongs, except for private. use, he shall, upon 
conviction thereof before a Justice of the Peace 
for the county wherein the offence has been 
committed, be find not less than twenty nor 
more than one hundred dollars ; and in case of 
refusal to.pay the said fine, said party shall 
be confined in the House of Correction for a 
period not less than three months, nor more 
than three years. 


SEC. 22. And be it enacted, That all moneys 
arising from fines, penalties or forfeitures im- 
posed “under this article, shall, upon warrant 
of the Comptroller, be paid into the Treasury 
and placed to the credit of the Oyster Fund; 
and the Comptroller is hereby required to state 
in his annual report, particularly, the receipts 
and expenditures on account of said fund, the 
balance standing to the eredit of the State at 
the time of making such report. 


Src. 23. And be it enacted, That the owner 
or owners of any land bordering on any of the 
navigable waters of this State, the lines of 
which extend into and are covered by said 
waters, Shall have the exclusive privilege ot 
using the same for protecting, sewing, bedding 
or depositing oysters or other shell fish, within 
the lines of their own land; and any owner or 
owners of land lying and bordering upon any 
of the waters of this State shall have power to 
locate and appropriate in any of the waters 
adjoining his, her, or their lands, five acres, 
for the purpose of protecting, preserving, de- 
positing, bedding or sowing oysters or other 
Shell tish ; and that any other citizen of the 
State shall have power to locate and appro- 
priate five acres in any waters in said State not 
located or appropriated ; provided, thirty days 
notice in writing shall be given the owner or 
owners, occupant or occupants of land border- 
ing on said water proposed to be located ; that 
the owner or owners, oce upant or occupants, 
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may have priority of claim, and if they shall 
fail to locate or appropriate the water mention- 
tioned in said notice within thirty days after 
receiving the same, then it shall be open and 
free to any one under the provisions of this see- 
tion ; provided, also, that the said location or 
appropriation shall be described by stakes, 
bushes or other proper and visible metes and 
bounds, which description shall be reduced to 
writing under the oath of some competent sur- 
veyor, and recorded at the expense of the 
party locating or appropriating the same in the 
office of the Clerk of the Circuit Court in the 
county wherein such land may be located ; and 
provided, also, that such location and appro- 
priation shall not injure, obstruct or impede 
the free navigation of said waters ; and provi- 
ded, that no natural bar or bed of oysters shall 
be so located or appropriated, and that six 
months peaceful possession of all locations of 
oyster grounds under the laws of this State 
shall constitute a good and sufficient title 
thereto; but should any one, within the six 
months herein provided, be charged with loca- 
ting or appropriating any natural bed or bar 
hereinbefore prohibited, the question may be 
at once submitted by any person interested, to 
the judge of the circuit court in the county 
where such questions shall arise, who, after 
having given notice to the parties interested, 
proceed to hear the testimony and decide the 
case, and if decision be in favor of the party 
locating said five acres, said decision shall be 
recorded with the original record of said five 
acres, and shall in all cases be conclusive evi- 
dence of title thereto. 


Src. 24. And be it enacted, That if any 
creek, cove or inlet, not exceeding one hundred 
yards at.low water in breadth at its mouth, 
make into the lands, or that if any creek, cove 
or inlet of greater width than one hundred 
yards at low water mark, make into the lands, 
the owner or owners, or other lawful oceupant 


107 


or occupants, shall have the exclusive right to 
to use such creek, cove or inlet when the mouth 
of said creek, cove or inlet is one hundred 
yards or less in width, and when the said creek, 
cove or inlet is more than one hundred yards 
in width at its mouth at low water, the said 
owner or owners, or other lawful occupant or 
occupants, shall have exclusive right to use 
such creek, cove or inlet, so soonas said creek, 

cove or inlet in making into said kind or lands, 
shall become one hundred yards in width at 
low water, for preserving, depositing, bedding 
or sowing oysters or other shell fish, although 
such cove, creek or inlet may not be included 
in the lines of any patent. 


SEC. 25. And be it enacted, That the Board 
of Public Works is empowered and directed, 
to purchase for each of the guard boats, such 
arms and ammunition as may be necessary to 
make them efficient. 


SEc. 26. Be it enacted, That for the more effi- 
cient working of the State Fishery Force, the 
waters of this State shall be divided into seven 
districts, of which the waters of Kent county 
and Queen Anne’s, shall be the first ; the wa- 
ters of Queen Anne’s and Talbot, shall be the 
second ; the waters of Dorchester and Talbot, 
the third; the waters of Wicomico, the fourth ; 
the waters of Somerset county, the fifth; the 
waters of Anne Arundel county, the sixth; 
the waters of St. Mary's, Charles and Calvert, 
the seventh ; each of the said districts shall be 
guarded by one sailing vessel, except the third 
and seventh, which shall be guarded by two; 
and it shall be the duty of the deputy com- 
mander of the first district, to guard the waters 
of Chester river, belonging: to Queen Anne’s 
county and the waters of Kent county, melud- 
ing Swan Point Bar; and the duty of the com- 
mander of the second district, to guard the wa- 
trs of Eastern Bay and its tributaries, and the 
waters of Talbot county, as far down as Black 
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Walnut Point ; and it shall be the duty of one 
of the deputy commanders of the third district, 
to guard the waters of Choptank river and its 
tributaries, which lay in Talbot county ; and 
the duty of the commander of Wicomico county 
boat, to guard the waters of Wicomico county, 
and the line between Somerset and Wicomico 
county ; and the remaining commanders to 
guard. their respective district ts; provided, that 
the Board of Publie Works or the commander 
of the Fishery Force, are hereby authorized 
and empowered to order the deputy command- 
ers to do duty in any of the waters in this State 
when, in the judgment of either, they may 
deem it necessary. 


Sec. 27. And be it enacted, That the Board of 
Public Works shall have power to appoint a 
suitable person to command said force, to ap- 
point the deputy commanders for their respec- 
tive districts from persons of the counties whose 
waters comprise the different districts, who 
shall be commissioned by the Governor, and 
the said commander and deputy commanders 
shall have power toappoint their subordinates, 
and select their crews ; and the term of office 
of said commander and deputy commanders 
shall be for two years, unless sooner removed 
for incompetency or neglect of duty, and if any 
of said officers shall fail in the dischar ze of his 
duty by reason of collusion with parties inter- 
ested in violating any of the provisions of this 
act, he shall be guilty of a misdemeanor, and 
on indictment and conviction in a court of law, 
shall be fined or imprisoned at the discretion of 
the court. 


Src. 28. And be it enacted, That the Board 
of Public Works shall have the power to remove 
any officer of said force for neglect of duty or 
incompetency, and any officer commanding in 
said force, shall have the power to remove any 
subordinate under his command, and appoint 
a person to fill the vacancy whenever the inter- 
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est of said service. may, in his judgment, require 
him to do so. 


SEC. - And be it enacted, That the Board of 
Public a ates shall have power to keep the 
steamer and said vessels in good order, and the 
Treasnrer of the State, upon requisition of the 
said Board, and the warrant of the Comptroller, 
is hereby required and directed to pay the sum 
or sums necessary to carry out the provisions of 
this act. 


Src. 30. And be it enacted, That the com- 
manding officer who shall have charge of the 
steamer, may be selected from the State at large, 
but the ‘deputy commanders shall be selected 
from the districts in which they are to serve. 


SEc. 31. And be it enacted, That the com- 
manding officer be, and he is hereby, required 
to Keep his vessel constantly on duty when cir- 
cumstances will permit ; and that every locality 
where a violation of the law is likely to occur, 
shall be visited as often as the duties of the 
force and condition of the vessel will allow, and 
that every three months a report shall be made 
to the Board of Public Works of all official 
action taken under the law, and of all money 
received for license issued to parties engaged 
in carrying oysters taken in this State, which 
on warrant of the Comptroller shall be paid 
into the Treasury. 


SEc. 32. And be it enacted, That it shall be 
the duty of the deputy commanders to confine 
themselves ordinarily to their several districts; 
but it shall also be their duty to enforce any of 
the provisions of this actin any waters adjacent 
to their districts, when a violation of the same 
shall come to their knowledge, and that they 
shall report quarterly to the Comptroller the 
amount of moneys received for licenses issued 
to persons engaged in carrying oysters, taken 
in this State, and on rec elving his warrant shall 
pay the same into the Treasury. 
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Src. 33. And be it enacted, That the com- 
manding Bes and the deputy commanders of 
said force, shall, before entering upon the dis- 
charge of their duties, take, before’ one of the 
Judge es of the Circuit Court, the oath prescribed 
by the ¢ Jonstitution, and the commanding officer 
of said force shall enter into bond to the State 
of Maryland in the sum of ten thousand dollars, 
and each deputy commander in the sum of three 
thousand dollars, to beapproved by said judges, 
for the faithful performance of their duties as 
prescribed in this act ; the said bond or bonds 
to be filed with the Comptroller. 


Src. 34. And be it enacted, That the salary of 
the commanding officer in charge of steamer 
shall be one thousand five hundred dollars S per 
annum, and he shall have power to appoint one 
officer, at a salary of seven hundred dollars per 
annum ; one engineer at eight hundred dollars 
per annum, and one officer at six hundred dol- 
lars per annum, two seamen at twenty-five dol- 
lars per month ; two seamen at twenty dollars 
per month ; one fireman at thirty dollars per 
month; one fireman at twenty dollars per 
month ; one steward at twenty dollars per 
month, and one cook at twenty-five dollars per 
month ; and each deputy commander shall re- 
ceive a salary of eight hundred dolars per 
annum: he shall have power to appoint one 
officer ata salary of five hundred and fifty 
dollars per annum, and three seamen at a salary 
of thirty dollars per month each, to be selected 
from the districts in which they are to serve. 


Src. 35. And be it enacted, That the officers 
and crew of the steamer aforesaid, shall each 
receive one ration per day, of the quality and 
quantity, such as is allowed by law to the offi- 
cers and erew of the Revenue Marine of the 
United States, but no rations shall be allowed 
to officers or crews of the sailing vessels. 

SEC. 


6. And be it enacted, That the officers 
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and crews aforesaid, shall be paid monthly by 
the Treasurer, upon warrant of the Comptroller 
and the certificate of the commanding officers, 


that their duties have been performed, as re- 
quired by law. 


Src. 37. And be it enacted, That all oys.ers 
in the shell disposed of inthe State of Maryland, 
shall be measured ina sealed measure of any 
capacity, from half a bushel to three bushels, 
that may be agreed upon between the seller and 
purchaser ; provided, that the said measure or 
measures shall contain in quantity for each 
bushel thereof, according to the following di- 
mensions: That is to say, sixteen and a half 
inches across, from inside to inside at the bot- 
tom, eighteen inches acrossfvom inside toinside 
at the top, and twenty-one inches diagonal 
from the inside chime to the top, and the same 
shall be even or struck measure. 


Src. 38. And be it enacted, That it shall be 
the duty of the purchaser or seller to have and 
use said measure or measures, duly inspected 
and sealed by the proper officers, and that no 
other measure shall be used under a forfeit of 
fifty dollars for each and every offence, to be 
recovered before any Justice of the Peace, by 
action of debt, in the name of the State of 
Maryland, one-half to go to the informer, the 
other half to be paid to the Comptroller, to be 
placed to the credit of the oyster fund. 


Src. 39. And be it enacted, That if any boat 
or vessel shall be seen sailing over any of the 
waters of this State, which are exempted from 
dredging by law, in the same manner in which 
they ‘sail to take or catch oysters with scoop, 
scrape, drag, cdde! or similar instrument, the 
said boat or vessel shall be pursued by any 
officer or officers authorized by this act to make 
arrests, and if said boat or vessel apprehended 
by said officer, shall be found to have on board 
any wet oysters on deck and properly equipped 
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for taking or catching oysters with scoop, 
scrape, drag or dredge or similar instrument, it 
shall be prima facie evidence that the said boat 
or vessel has been used in violation of this act, 
and it shall be the duty of the officer to arrest 
the person in command of said boat or vessel, 
and seize the said boat or vessel, together with 
all her equipments, and bring the same before 
a Judge or Justice of the Peace most accessa- 
ble, to be dealt with according to law ; provided, 
that nothing in this act shall be construed to 
prohibit vessels from seeking harbor in any 
waters of this State. 


Src. 40. And be it enacted, That all oysters 
taken from any of the waters of this State, shall 
be culled upon their natural bed or bar; any 
person or persons violating the provisions of 
this section, shall be deemed cuilty of a misde- 
meanor, and upon trial and conviction before 
any Judge or Justice of the Peace of this State, 
shall be fined not less than fifty nor more than 
three hundred dollars, or sentenced to the House 
of Correction for a term not less than three 
months, nor more than three years, or forfeit 
the canoe or vessel used in said violation. 


Suc. 41. And be it enacted, That any person 
or persons convicted under any of the provi- 
sions of this act, shall, in all cases, have the 
right of an appeal. 


Src. 42. And be it enacted, That nothing in 
this act shall be construed so as to apply to 
Worcester county. 


Src. 48. And be it enacted, That it shall be 
the duty of the commander of the steamer to 
diligently watch and guard and to arrest all 
persons dredging, tonging or scooping without 
license, and the commanders of the s ailing ves- 
sels shall likewise guard and arrest all persons 
for any violation of the law in this respect in 
their several districts ; any violation of duty 
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in this respect shall be deemed a_ sufficient 
cause of removal. 


Src. 44. And be it enacted, That nothing con- 
tained in this act shall be construed to effect 
any prosecutions for the violation of the exist- 
ing law now pending in this State. 


Sec. 45. And be it enacted, That this act shall 
take effect from the date of its passage. 
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PUBLIC LOCAL LAWS. 


DORCHESTER COUNTY. 
Capter 299, Laws 1880, amends Chapter 325, 
Laws 1878, which repealed Chapter 214, Laws 
of 1874, by adding an additional section. 


SecTion 13. And be it enacted, That the cap- 
tains of every licensed canoe, boat or vessel under 
this act, shall be a police officer for making 
special arrests, and the School Commissioners 
of Dorchester county are hereby authorized to 
allow any such captain one-half the fine that is 
paid to the said board for arrests made by him 
ot non-residents taking or catching oysters in 
the waters of said county. 


POTOMAC RIVER. ° 


Chapter 36, Laws 1880, regulates the catehing 
of Oysters in the Waters of the Potomac 
River. 

Section 1. Be it enacted by the General As- 
sembly of Maryland, That no boat or vessel 
propelled by steam shall be used in catching 
oysters in the waters of the Potomae River, and 
no other boat shall be used in catching oysters 
with scoop, dredge, drag or similar implement, 
in the waters of said river, without first having 
been licensed as hereinafter provided. 


Src. 2. And be it enacted, That the Comp- 
troller of the Treasury shall, upon the applica- 
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tion of any person who has been a resident- 
citizen of this State for twelve months next 
preceding such application, and who is the bona 
fide owner of the boat or vessel sought to be 
licensed, and to no other person, issue a license 
to use such boat or vessel in catching oysters 
with scoop, dredge, drag or similar implement 
within such of the waters of the Potomac River 
as are not prohibited by the provisions of this 
act, which license shall hold good for one year, 
but shall only authorize the catching of oysters 
between the fifteenth day of October and the 
first day of April ; but it shall be lawful for the 
licensed owner of any such boat, whenever such 
owner shall selland convey by bill of sale fora 
bona fide consideration said boat to any person 
who has been a resident of this State for the 
twelve consecutive months next preceding such 
sale, to transfer the said license to said vendee 
with said boat, which license, when so trans- 
ferred, shall entitle said vendee with said boat 
to the same privileges for catching oysters in 
the waters of the Potomac River that the ven- 
dor had before such sale, provided that said 
vendee shall appear before the Comptroller of 
the Treasury and make oath before him to all 
the facts, matters, things and prerequisites re- 
quired of said original vendor before taking 
out such license, upon which said license said 
Comptroller shall certify the fact of said vendee 
having taken said oath, and for which the said 
vendee shall pay the sum of five dollars, to be 
paid to the State of Maryland. 


Src. 3. And be it enacted, That the owner of 
such boat shall make oath before the Comptroller 
or his clerk that he is the bona fide owner of 
such boat to be described in the license: that 
he has been a resident-citizen of the State for 
the time beforementioned ; that there is no len 
on said boat lreld by a non-resident, and that 
said boat shall not be used in violating the pro- 
visions of thisact : such applicant shall exhibit 
to the Comptroller at the time of such applica- 
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tion the Custom House enrollment or license of 
such boat, and if such boat is under Custom 
House tonnage shall swear to her tonnage. 


SEC. 4. And be it enacted, That before grant- 
ing such license the Comptroller shall receive 
for it from such applicant the sum of three 
dollars per ton for every ton the boat may 
measure ; said license shall be exhibited when- 
ever called for by any officer of the State 
Fishery force or any person having a right 
under the provision of this act to make arrests 
and seizures for violating any of its provisions. 


Src. 5. And be it enacted, That no person or 
boat licensed under the provisions of this act 
shall take or catch, or be used in taking or 
catching oysters with scoop, dredge, drag or 
similar implement, in any waters of the Poto- 
mac River of less than twelve feet in depth, 
nor in any of the waters of said river between 
the Maryland shore and straight lines as fol- 
lows: From the most eastern point of the 
headland known as Posey’s Bluff, to a buoy 
near the southern or south-eastern point or 
prong of Herron Island Bar, thenee to Black- 
istone’s Island Light House, thence to a buoy 
near the end of Cobb Point Bar. 


SEC. 6. And be it enacted, That if any person 
or persons having been licensed under this act 
to catch oysters with scoop, dredge, drag or 
similar implement, in the waters of the Poto- 
mac river, shall violate the provisions of the 
preceding sections, such person or persons shall 
be liable to arrest, and the boats, vessels and 
equipments used shall be seized, and upon proof 
of such violation before a Justice of the Peace 
or a Judge of the Circuit Court for the county 
nearest the place of such violation, on arrest 
and seizure shall be fined not less than fifty dol- 
lars nor more than three hundred dollars; and 
said fines and all costs of prosecution shall be a 
lien on the boats, vessels and equipments, which, 
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if said fine and costs of prosecution be not paid 
within ten days after judgment, or appeal be not 
taken as hereinafter provided, shall be sold at 
public sale to the highest bidder for cash, under 
such orders and notice as the Judge or Justice 
aforesaid may prescribe ; if said arrest and seiz- 
ure be made by an officer of the State Fishery 
Force, said fine shall be paid into the Treasury 
of the State; but if made by any other person 
or persons having the right to arrest and seize, 
one-half of said fine shall be paid to the Clerk 
of the Cireuit Court of the county in which the 
case has been tried, to be paid by said Clerk to 
the Comptroller of the State, and the other half 
shall be equally divided between the parties 
who made or assisted in making the arrest and 
seizure. 


SEO. 7. And be it enacted, That any boat, 
vessels and equipments owned wholly or in part 
by any non-resident, used in catching oysters 
in the waters of the Potomac river with scoop, 
dredge, drag or similar implement, upon seizure 
and proof shall be condenmed by any Judge of 
the Cirenit Court or Justice of the Peace of the 
county nearest the place of her capture, and 
shall be sold by the Sheriff of the county where 
condemned, to the highest bidder for cash, after 
ten days’ notice of the time and place of sale ; 
one-half of the proceeds of sale, less half the 
costs of prosecution and sale, shall be paid to 
the parties who made the capture, except when 
the capture was made by the State Fishery 
Force, and the balance shall be paid into the 
Treasury of the State. 


Sec. 8. And be it enacted, That the Comp- 
troller of the Treasury shall have painted in 
black figures, on white canvas, two sets of num- 
bers corresponding to the license, to catch 
oysters with scoop, dredge, drag or similar im- 
plement; each figure shall be twenty-two 
inches long and of proportionate width, and 
the figures shall be at least six inches apart, 
and he shall give to each person taking out such 


To be sold at 
public sale. 


Shall be con- 
demned. 


Printed num- 
bers. 


Subject 
fine. 


County 
cense. 


to 


li- 


1i8 


license two numbers thereof, one of which shall 
be firmly sewed upon the starboard side and in 
the middle of that side of the mainsail, which 
is above the close reef, and the other number 
on the port side and in the middle part of the 
jib, which is above the bonnet and reef. These 
numbers shall be placed in an upright position 
and be worn at all times during the dredging 
season, and shall not be concealed or defaced ; 
and no other number shall be exposed to view 
or be used than that which is furnished by the 
Comptroller. Any captain or other person in 
charge who shall vilolate the provisions of this 
section shall, upon proof of such violation 
before a judge of the cirenit court or justice of 
the peace of the connty nearest which such 
violation occurred, be subject to a fine of not 
less than fifty dollars nor more than one hun- 
dred dollars, and such fine and the costs of 
proseention shall be a lien upon such boat or 
vessel on which were violated the provisions of 
this section, and unless said fine and costs be 
paid within ten days or appeal be taken, such 
boat or vessel shall be sold at public sale to the 
higest bidder for cash, under such orders and 
notice as the judge or justice of the peace may 
preseribe ; one-half of the fine to be paid to 
parties making the arrest and capture unless 
the arrest and capture be made by the State 
Fishery force, and the balance to the treasury 
of the State. 


SEec. 9. And be it enacted, That any person 
who has been a resident-citizen for the twelve 
months next preceding his application of a 
county bordering on the Potomac River, desir- 
ing to use any canoe or other boat in catching 
oysters for sale, with rakes or tongs in any of 
the waters of the Potomac River, shall first 
obtain, by application to the clerk of the cir- 
cuit court for the county wherein he resides, a 
license therefor, and such license shall have 
effect from the first day of June in the year in 
which it may have been issued to the first day 
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of June next succeeding; provided that such 
license shall not authorize the use of said canoe 
or boat in taking or catching oysters in any 
creek, cove, inlet, bay or sound within the lim- 
its of any county other than that wherein the 
license shall have been issued. 


Src. 10. And be it enacted, That each and 
every license to catch oysters, for sale, with 
tongs or rakes in the waters of the Potomac 
River, shall state the name and residence of 
the person to whom the same is granted, the 
number and length of the canoe or boat by top 
or over-all measurement, the county in which 
‘the same is to be used, and the period at which 
said license will expire ; said license shall also 
state that the holder thereof is, by virtue of 
said license, authorized and required to make, 
or assist in making, arrest of any persons, and 
seize any boats, v essels and equipments engaged 
in violating the provisions of this act. For 
such license the applicant shall pay to the Clerk 
of the Circuit Court issuing the same as fol- 
lows: For a boat or canoe measuring in length 
twenty feet or less the sum of two dollars : for 
a boat or canoe twenty to twenty-five feet in 
length the sum of three dollars; for a boat or 
canoe twenty-five to thirty feet in length the 
sum of four dollars; for a boat or canoe over 
thirty feet in length the sum of five dollars ; 
and for sloops under Custom House measure- 
ment the sum of six dollars. And all oysters 
taken shall be culled upon the natural beds 
where they are taken. The amount received 
from tonging licenses shall be paid by the Clerk 
to the School Commissioners for the Public 
Schools of the respective counties where such 
licenses are issued, provided the sum received 
from white tongers shall be applied to the white 
school fund, and the sum from the colored 
tongers to the colored school fund. No license 
to tongers under the provisions of this act shall 
authorize the catching of oysters for sale dur- 
ing the months of April, May, June, July and 
August. Andany personor persons violating the 
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provisions of this section shall be subject to like 
penalties as are prescribed by the preceding 
sections of this act. 


SEc. 11. And be it enacted, That every ap- 
plicant for license under this act, to use any 
canoe or other boat, in catching oysters for 
sale, with rakes or tongs, shall be required to 
make oath or affirmation, before the clerk an- 
thorized to issue the same, or some Justice of 
the Peace of the county, on whose certificate 
of the taking such oath or affirmation the clerk 
shall issue such license; said oath or affirmation 
shall assert that he has been a resident-citizen 
of the county for the twelve months next pre- 
ceding his application, the length of the boat 
or canoe to be used; that he is the bona fide 
owner of said boat or canoe ; that he will not 
violate the provisions of this act ; that he will 
arrest and seize, or assist in arresting and seiz- 
ing all persons and boats, vessels and equip- 
ments engaged in violating the provisions of 
this act, so far as it may in his power to do so, 
and that he will not employ or permit any per- 
son to use his boat or canoe so licensed, on hire 
or shares, who has not been a bona fide resident 
citizen of the county for the twelve months 
next preceding such employment or permission 
to use, and that he will inform against and 
prosecute all persons who shall violate this or 
any other provision of this act. The penalty 
for violating any of the provisions of this sec- 
tion shall be not less than ten dollars, nor more 
than fifty dollars, to be recovered before a Jus- 
tice of the Peace of the county, and said fine 
and costs of prosecution shall be a lien upon 
the boat and equipments of the offending party, 
which, unless paid within ten days after judg- 
ment, shall be sold under orders and notice 
prescribed by the Justice of the Peace for the 
payment of such fine and costs, one-half of 
such fine to be paid to the County School Com- 
missioners, and the other half to the informer. 
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Src. 12. And be it enacted, That every li- 
censed tonger, under the provisions of this act, 
shall paint the number of his boat or canoe on 
the outside thereof, near the gunwale, on each 
side of the bow, in black figures of not less 
than four inches in length, and of proportion- 
ate width, in a white ground, and no number 
other than that in the license shall be exposed 
to view on said canoe or boat ; and any person 
failing to comply with this provision, before 
using said boat or canoe for the purpose afore- 
said, shall be subject to a fine of not less than 
five dollars, and not more than ten dollars, to 
be recovered and paid over as provided in sec- 
tion eleven of this act. 


Src. 13. And be it enacted, That if any per- 
son shall use any boat or canoe not licensed, as 
provided by this act, in catching oysters with 
rakes or tongs, for sale, he shall ‘be subject toa 
fine of not less than ten dollars and not more 
than fifty dollars, to be alien on the boat or 
sanoe of the offender, to be recovered and paid 
over as provided in section eleven of this act ; 
and if said fine be not paid he shall be impris- 
oned in the county jail for not less than two nor 
more than six months. 


Sec. 14. And be it enacted, That the Comp- 
troller shall cause to be printed and delivered 
to the Clerks of the Circuit Courts of the coun- 
ties bordering on the Potomac River, the re- 
quisite number of such blank licenses as are 
required by the provisions of this act, and said 

Clerks shall, on the first Mondays of March 
and December in each year, return to the Comp- 
troller a list and aceount of such licenses issued 
by them: and no license to catch oysters with 
rakes or tongs shall be issued to any boat or 
vessel which is licensed to take oysters with 
scoop, dredge, drag, or any similar implement. 


Sec. 15. And be it enacted, That it shall be 
unlawful for any person to catch oysters on 
Sunday or at night with scoop, dredge, drag or 
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similar implement, or by tongs: any person 
violating this section shall be fined a sum of 

not less than fifty dollars nor more than one 

Fine for vio. Hundred dollars, the fine and cost of prosecu- 
sins tion to be a Hen on the boat, vessel and equip- 
ments used in violating the provisions of this 

section, and the case shall be tried and dis- 

posed of, and the fine and costs collected and 

paid over as provided in section six of this act. 


Sec. 16. And be it enacted, That it shall be 
the duty of the officers of the State Fishery 
_Arest for Force, the sheriffs, constables and licensed 
violating. . z ANTS 5 
tongsmen of the counties bordering on the 
Potomac River, to arrest any person found vio- 
lating the provisions of this act, and to seize 
Seize boats, M11 boats, vessels and equipments engaged or 
vessels, &. used in such violation, and to bring the offend- 
ers before a Judge of the Circuit Court ora 
Justice of the Peace, most convenient or access- 
ible, to be dealt with as by this act provided, 
and to hold such boats, vessels and equipments 
to be disposed of to secure the payment of such 
fines and costs of prosecution adjudged as here- 
inbefore provided by the preceding sections of 
this act. 


SEC. 17. And be it enacted, That upon infor- 
mation given on oath to any Judge or Justice 
of the Peace of any violation of any of the pro- 
visions of this act, he shall issue his warrant 
for the arrest of the offender and the seizure of 

Issue war. the boat, vessel and equipments, which warrant 

rants for ar shall be directed to the sheriff, constable or any 

licensed tongsman of the county wherein such 

warrant is issued, or to any officer of the State 

Fishery Force, and said persons, when arrested, 

shall be carried before said Judge or Justice of 

the Peace, and the boat, vessel and equipments 

shall be held to be dealt with according to the 
provisions of preceding sections of this act. 


a Nila oe Sec. 18. And be it enacted, 'That if any per- 
cr 6 SON OF persons shall resist any officer author- 
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ized by this act to make arrests of persons and 
seizure of boats, vessels and equipments, he or 
they shall be deemed guilty of a misdemeanor, 

and upon indictment and conviction in any 
Court having criminal jurisdiction shall be fined 
not less than one hundred dollars nor more than 
five hundred dollars, or imprisoned in the House 
of Correction for not less than three months nor 
more than one year, or both fine and imprison- 
ment in the discretion of the Court ; and the 
fine and costs of prosecution shall be a lien on 
any boat, vessel and equipments that may have 
been seized when such offenders were arrested, 
and such boat, vessel and equipment shall be 
disposed of to secure the payment of such costs 
and fine as the Judge of the Court may direct, 
according to the provisions of preceding sec- 
tions in this act. 


Ec: 19. And be it enacted, That for all 
oysters bought and sold on the Potomac river 
the following shall be the standard bushel 


measure, viz.: <A solid iron tub, measuring 


sixteen and one-half inches across the bottom 
from inside to inside, eighteen inches across the 
top from inside to inside, and twenty-one inches 
from the inside bottom, diagonally, to the in- 
side top. This measure, even full, shall be a 
bushel ; and any person using a larger measure 
shall be subject to a fine of ten dollars for each 
and every offence against the provisions of this 
section, to be recovered by proceedings before 
a Justice of the Peace, one-half to be paid to 
the informer and the other half to the Comp- 
troller of the State. 


SEc. 20. And be it enacted, That any person 
or persons feeling aggrieved by the een 
of any Justice of the peace in any trial for 
violation of any provision of this act, may any 
peal to the Cireuit Court for the county in 
which such case may have been tried; provi- 
ded he or they give notice of such appeal within 
ten days after judgment, and shall within ten 
days after judgment pay the costs that have 
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accrued, and deliver to said Justice of the 
Peace an appeal bond with two or more sureties, 
to be approved by said Justice of the Peace, 
executed to the State of Maryland, in the pen- 
alty of double the amount of fine or penalty 
adjudged by said Justice of the Peace, said 
bond to be conditioned for the successful prose- 
cution of said appeal. 


Src. 21. And be it enacted, That all money 
paid into the Treasury of the State, under the 


-provsions of this act, shall be placed to the 


credit of the ‘Oyster Fund.”’ 

Src. 22. And be it enacted, That the provi- 
sions of this act shall not apply to the citizens 
of the State of Virginia. 

Src. 23. And be it enacted, That this act 
shall take effect upon the approval of this act, 
and the passage of a similar act by the State of 
Virginia. 


SOMERSET COUNTY. 


Chapter 40, Laws 1880, protects Oysters in cer- 
tain waters of Manokin River in Somerset 
County. 1 


Srorron 1. Be it enacted by the General As- 
sembly of Maryland, That it shall not be law- 
ful for any person or persons to employ any 
sanoe, boat, or vessel in catching or taking 
oysters, with scoop, scrape, drag or dredge or 
any similar instrument, in the waters of the 
Manokin River in Somerset county, east of a 
straight line from Hazard Point on the south 
side of said river to South Point on the south- 
east end of little Deal’s Island. 


Src. 2. And be it enacted, That any person or 
persons violating any of the provisions of this 
act shall be fined in a sum not less than one 
hundred dollars nor more than two hundred 
dollars for each and every offence, and shall 
stand committed to the county jail until such 
fine and costs shall be fully paid and satisfied. 
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Src. 3. And be itt enacted, That on information 
under oath of any violation of the provisions of 
this act toany Justice of the Peace of Somerset 
county, the said justice shall forthwith issue 
his warrant to the sheriff or any constable of 
said county, requiring the officer to whom the 
said writ shall be directed to summon a posse 
comitatus, if necessary, and proceed at once to 
arrest the party or parties alleged to have been 
engaged in violation of this act, and forthwith 
bring the offender or offenders before some 
Justice of the Peace of Somerset county for a 
hearing, and the said Justice of the Peace shall 
either give the case an immediate hearing, or 
at the instance of the party or parties charged 
with a violation of this act, shall appoint some 
early day within the next seven days thereafter 
to hear the case, the party or parties charged 
giving such good and sufficient bail as said 
Justice shall require for his or their appear- 
ance at the trial, and on the conviction of the 
offender or offenders the said Justice shall fine 
such person or persons in a sum not less than 
one hundred dollars nor more than two hundred 
dollars and costs, in each and every case, and 
shall have power and authority to commit to 
the jail of said county such offender or offenders 
so convicted until such fine or fines, so imposed, 
and costs, shall be fully paid and satisfied, sub- 
ject to an appeal in all cases to the Circuit 
Court for Somerset county, from any judgment 
or conviction which may be rendered by said 
Justice of the Peace. 


Sec. 4. And he it enacted, That all fines ac- 
cruing from the entorcement of this act shall be 
paid by the said Justice of the Peace to the 
secretary and treasurer of the school board*of 
Somerset county, for the use of the public 
schools of said county. 


SEc. 5. And be it enacted, That this act shall 
take effect on and after the first day of May 
next. 
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Chapter 445, Laws 1880, protects Oysters in 
the waters of Pocomoke Sound in Somerset 
County. 


SECTION 1. Le it enacted by the General As- 
sembly of Maryland, That it shall not be law- 
ful for any person or persons to employ any 
canoe, boat or vessel in catching or taking oys- 
ters with scoop, scrape, drag or dredge, or any 
similar instrument, within the waters of Poco- 
moke sound, in Somerset county; nor shall 
any person or persons take or catch oysters for 
sale within said waters otherwise than with 
tongs, as restricted and regulated by the provi- 
sions of the General Oyster Law in force in this 
State. 


Src. 2. And be it enacted, That any person 
or persons violating the provisions of this act 
shall be fined ina sum not less than seventy- 
five dollars nor more than one hundred and 
fifty dollars for each and every offence, and 
shall stand committed to the county jail until 
such fine and the costs of suit are paid. 


Sec. 3. And be it enacted, That on informa- 
tion made under oath of any violation of the 
provisions of thisact toany Justice of the Peace 
of Somerset county, he shall forthwith issue 
his warrant to the sheriff or any constable of 
said county. requiring said officer to proceed 
forthwith to arrest the party or parties alleged 
to have been engaged in the violation of this 
act, and bring him or them before said Justice 
at once for trial, and upon conviction shall be 
fined as required by section two of this act. 


Src. 4. And be it enacted, That the said Jus- 
tice of the Peace shall either give the case an 
immediate hearing, or at the instance of the 
party or parties charged, shall appoint some 
early day, within the next five days thereafter, 
to hear the case, the party or parties charged 
giving such good and sufficient bail as said 
Justice shall require for his or their appearance ; 
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and any party or parties feeling himself or 
themselves agerieved by any conviction or 
judgment of said justic e, shall have the right 
to appeal to the Circuit Court for Somerset 
county, which shall hear and determine the 
same as other cases on appeal. 


Src. 5. And be it enacted, That this act shall 
take effect upon the consent and ratification of 
the provisions of this act by the Legislature of 
the State of Virginia, as required by the com- 
pact between the States of Virginia and Mary- 
land, in the year seventeen hundred and eighty- 
one. 


WORCESTER COUNTY. 

Chapter 214, Laws 1880, repeals Sections 2 and 
4 of Chapter 27%, Laws of 1876, relating to 
Oysters in the waters comprised within the 
limits of Worcester ( ‘ounty, and enacts fol- 
lowing substitute therefor : 


SECTION 2. And be it enacted, That the clerk 
of the Circuit Court for Worcester county may 
issue to any citizen of said county a license to 

take or catch oysters with rakes or tongs, from 
the waters of Synepuxent bay and its tributa- 
ries, until the first day of May next after the 
issuing of said license ; provided the applicant 
for said license shall satisfy said clerk by his 
own oath or other sufficient proof that he is a 
citizen of said county, and shall pay to said 
clerk the sum of one dollar, to be paid by said 
clerk to the County Commissioners of Worces- 
ter county, to be expended in the procuring of 
seed oysters to be planted in said bay as the 
commissioners aforesaid may direct; but no 
person licensed as above, nor any other person, 
shall take or remove any oysters from the 
waters of said bay or its tributaries on any 
ada y or in the night at any season, nor during 
the day from the first day of May to the first 
day of September, or any shells from the natu- 
ral rocks at any time ; provided that nothing 
herein shall be construed to forbid any person 
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from taking or catching his or her own planted 
oysters at any time and with any kind of in- 
strument, and any person violating any of the 
provisions of this section shall be guilty of a 
misdemeanor, and upon indictment and convic- 
tion therefor, shall be fined not less than ten 
nor more than fifty dollars for each offence, 
with costs. 


Sec. 4 And be it enacted, That it shall be 
lawful for any citizen of Worcester county to 
stake off, not exceeding five acres in any. one 
place in the waters of Synepuxent bay and its 
tributaries, except upon the natural rocks of 
said bay and its tributaries, and to plant and 
lay down oysters in said waters so staked off ; 
and that no person except the ower of said 
planted or laid down oysters, or his employee, 
shall work upon or among said oysters, or in 
the waters so staked off ; provided that, that 
portion of the said waters in which oysters are, 
orare intended to be planted or laid down not 
exceeding five acres in any one place, be kept 
plainly marked by means of bushes, stakes or 
buoys: and any person wilfully or maliciously 
removing said bushes, stakes or buoys, shall be 
liable toall the penalties of this section : and 
provided further, that nothing in this section 
shall affect the rights of owners of land to the 
exclusive use of any creek, cove or inlet within 
their said lands, not exceeding one hundred 
yards in width at its mouth; and any person 
violating the provisions of this section, or any 
of them, shall be Hable to be sued as for dama- 
ges to any other property, and also to indict- 
ment by the grand jury of said county, and 
upon conviction for any such violation shall be 
fined not less than ten dollars nor more than 
one hundred dollars, with costs, or imprisoned 
not less than one month nor more than six 
months in the county jail, or both, at the disere- 
tion of the court, for each offence ; and in any 
prosecution for violating any of the provis- 
ions of this section it shall not be necessary in’ 
order to convict, to prove that the offender was 
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actually taking up oysters, but only that he 
was at work in the waters so staked off by 
bushes, stakes or buoys as aforesaid. 


Src. 3 And be it enacted, That this act shall 
take effect from the date of its passage. 


WICOMICO COUNTY. 

Chapter 447, Laws 1880, repeals Chapter 241, 
Laws 1872, protecting Oysters in the waters 
of Wicomico County and re-enacts the same 
with additional sections. 


Section 1. Be it enacted by the General As- 
sembly of Maryland, That it shall not be law- 
ful for any person or persons to employ any 
canoe, boat or other vessel in catching or taking 
oysters with scoop, scrape, drag or dredge, or 
any similar instrument, within the waters of 
Wicomico county; nor shall any person or 
persons take or catch oysters within the waters 
of said county, otherwise than with tongs, as 
restricted and regulated by the provisions of 
the general oyster law in force in this State. 


Src. 2. And be it enacted, That for the pro- 
tection of young oysters in the waters of 
Wicomico county, it shall not be lawful for 
any person or persons to take or catch oysters 
above a straight line drawn from Sandy Island 
on the west side of the Nanticoke river, to 
Roaring Point on the east side of said river, 
between the first day of May and the first day 
of October, nor shall it be lawful for any per- 
son or persons, to convey beyond the limits of 
said county, any oysters from the first day of 
May to the first day of September in each and 
every year. 


Sro. 3. And be it enacted, That any person 
or persons violating the provisions of either the 
first or second sections of this act shall be fined 
ina sum not less than twenty-five dollars nor 
more than two hundred dollars, or | forfeit the 
canoe, boat or vessel in his or their possession, 


Effective, 


Unlawful to 
take oysters. 


Bounds and 
time for taking. 


Penalty for 
violation. 


Issue warrant 
to sheriff. 


Give early 
hearing. 


130 


together with the tackle and apparel. and all 
things on board at the time the offence may 
have been committed, and shall stand commit- 
ted to jail until such fine shall be fully paid 
and satisfied. 


Sec. 4. And be it enacted, That on informa- 
tion, under oath, of any violation of the provi- 
sions of this act, to any Justice of the Peace of 
Wicomico county, he shall forthwith issue his 
warrant to the sheriff, or any constable, or 
military officer, requiring either of them to 
whom it may be directed to summon a posse 
comitatus, if necessary, and proceed forthwith 
to arrest the party or parties alleged to have 
been engaged in the violation of this act, and to 
seize and take possession of any canoe or canoes, 
boat or boats. vessel or vessels, together with 
all their tackle and apparel, and all things on 
board of the same belonging to said party or 
parties, or in their possession at the time of the 
offence or offences and used by him or them in 
violating this act. 


Sec. 5. And be it enacted, That the sheriff, 
constable or military officer who shall make the 
arrest, shall forthwith bring the offender or 
offenders before some Justice of the Peace of 
Wicomico county, fora hearing, and the said 
Justice of the Peace shall either give the case 
an immediate hearing, or, at the instance of the 
party or parties charged with the violation of 
this act, shall appoint some early day, within 
the next five days thereafter, to hear the case, 
the party or parties charged with the violation 
or violations giving such good and _ sufficient 
bail as said Justice shall require for his or their 
attendance, and on conviction of the offender or 
offenders the said Justice shall fine such person 
or persons in a sum of not less than twenty-five 
dollars nor more than ‘two hundred dollars in 
each and every offence, or shall decree a for- 
feiture of the canoe or canoes, boat or boats, 
vessel or vessels, together with all their tackle 
and apparel, and property found on board at 
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the time of the seizure, and shall have power 
and authority to commit to the jail of said 
county such offender or offenders so convicted, 
until such fine or fines so imposed shall be fully 
paid and satisfied. 


Src. 6. And be it enacted, Vhat the Justice of 
the Peace before whom any such offender or 
offenders shall be tried and convicted, shall 
impose a fine of not less than twenty-five dol- 
lars nor more than two hundred dollars, or shall 
decree a forfeiture of the canoe or canoes, boat 
or boats, vessel or vessels used in such viola- 
tion, together with all the apparel, tackle and 
property found on board, and he is hereby au- 
thorized to order any constable, sheriff or mili- 
tary officer, to sell the property so seized, on 
five days’ notice, to the highest bidder for cash, 
subject to an appeal in all cases to the Circuit 
Court of Wicomico county ; and after the pay- 
ment of the expenses attending the arrest and 
prosecution in any such case, the officer making 
the arrest shall retain one-fourth of the balance 
himself, distribute one-fourth among the parties 

assisting in making the arrest and seizure, and 
pay over the remaining half to the State treas- 
ury, to be placed to the credit of the school 
fund for said county ; provided if such seizure 
is made by the officers or crew of the Fishery 
Force of the State, then such portion as would 
accrue to them under the provisions of this act 
Shall be paid into the treasury of the State and 
placed to the credit of the school fund for said 
county. 


Sec. 7. And be it enacted, That any person 
or persons on board of any canoe or canoes, boat 
or boats, vessel or vessels, engaged in violating 
any of the provisions of this ‘act, and shall flee 
to avoid an arrest, the officer endeavoring to 
make such arrest shall seize such canoe or 
canoes, boat or boats, vessel or vessels used in 
such violation, and all property found on board, 
and the same proceeding thereupon shall be 
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had asin all cases of seizure under other sec- 
tions of this act. 


Src. 8. And be it enacted, That upon infor- 
mation given, under oath, of any violation of 
this act, the commander and deputy command- 
ers of the State Fishery Force of this State, it 
shall be the duty of the said commander or 
deputy commanders to arrest the offender or 
offenders, and seize the boat or boats, canoe or 
canoes, vessel or vessels, together with all their 
tackle, apparel and property found on board, 
and deliver them over to the authorities of the 
said county, to be dealt with according to the 
provisions of this act ; and the said commander 
and deputy commanders are hereby authorized 
to follow such alleged offender or offenders, and 
make snch arrest and seizure in any part of this 
State, as wellas within the limits of said county. 


Src. 9. And be it enacted, That it shall be the 
duty of the commander and deputy command- 
ers, with or without warrant, to arrest any per- 
son or persons, and to seize and to take into 
custody any canoe or canoes, boat or boats, 
vessel or vessels, with their apparel, tackle and 
property found on board of said boat, canoe or 
vessel, whenever such person or persons, canoe, 
boat or vessel shall be found violating, or being 
used in violating any of the provisions of this 
act, and bring the offender or offenders before a 
Justice of the Peace; to be dealt with as herein 
provided ; and it shall be the duty of the Jus- 
tice of the Peace before whom such person or 
persons shall have been taken by said officer, 
to take cognizance of the same and docket a 
case or cases in the name of the State against 
such person or persons, and the said boat, canoe 
or vessel ; and the said justice shall proceed to 
try the same and render judgment as provided 
by this act. 


Src. 10. Be it enacted, That it shall not be 
lawful for any person or persons to take or 
catch oysters within the waters of Wicomico 
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county, except citizens of said county ; and any 
person or persons violating the provisions of 
this section shall be subject to like penalties as 
are prescribed in the preceding sections of this 
act. 


Srec. 11. Be it enacted, That all owners and 
masters of canoes, boats or vessels licensed to 
take or catch oysters in the waters of Wicomico 
county, being white men, are hereby constitu- 
ted officers for the purpose of arresting and 
taking before any Judge of any Circuit Court 
or Justice of the Peace who shall have juris- 
diction therein, any person or persons who may 
be engaged in violating any of the provisions 
of this act, and of seizing any canoe, boat or 
vessel engaged therein; and all such owners 
and masters are hereby vested with power to 
summon the posse comitatus to aid in making 
such arrest and seizure. 


Sec. 12. Be it enacted, That if any canoe or 
canoes, boat or boats, vessel or vessels, shall be 
used by any person or persons within the limits 
of Wicomico county, in the same manner or 
way in which they are used to take oysters 
with scoop, scrape, drag, dredge, or similar 
instrument, it shall be the duty of any officer, 
created by this act, to pursue such canoe or 
canoes, boat or boats, vessel or vessels, and if 
the said canoe or canoes, boat or boats, vessel 
or vessels, shall be found to have on board any 
scrapes, cranks, dredges, or any similar instru- 
ments, or any other equipments necessary to 
take oysters with scoop, scrape, dredge, or 
similar instrument, it shall be the duty of the 
said officer to seize the said canoe or canoes, 
boat or boats, vessel or vessels, and to arrest 
the person or persons found on board and bring 
them before some Justice of the Peace in said 
county, to be dealt with according to the provi- 
sions of this act; and the necessary appurte 
nances being on board of said canoe or canoes, 
boat or boats, vessel or vessels, to take oysters 
with scoop, drag, dredge, or similar instrument, 
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shall be sufficient evidence that the said canoe 
or canoes, boat or boats, vessel or vessels, have 
been used in violating the provisions of this act. 


Src. 13. And be it enacted, That chapter two 
hundred and forty-one, passed at the January 
session of the General Assembly, in the year 
eighteen hundred and_ sev enty-two, entitled 
‘‘An act to protect oysters within the waters of 
Wicomico county,” and all other acts and parts 
of acts inconsistent with the provisions of this 
act be and the same are hereby repealed, and 
that this act shall take effect from the date of 
its passage. 


FISH AND FISHERIES. 


PUBLIC GENERAL LAWS. 

Chapter 260, Laws 1880, repeals Chapter 276, 
Laws 1878, which repealed Chapter 252, Laws 
1876, which repealed Chapter 421, Laws 1874, 
which repealed Section 2, Article 41, Public 
General Laws, title Fish and Fisheries, and 
re-enacts the same with substitutes and amend- 
ments, so as to read as follows : 


SEcTION 1. No person shall from the tenth 
day of June to the first day of October in each 
year fish with hauling seine or drag-net of any 
kind within the Chesapeake Bay, or any of its 
tributaries lying northward of the following 
line, viz: Beginning at Still Pond, in Kent 
County, and drawn westward to Lego’s Point, 
in Harford County. 


Src. 2. And be it enacted, That any person 
or ee violating any of the provisions of 
this act, upon conviction thereof before any 
Justice of the Peace of the county in which 
said act has been violated, shall pay a fine of 
fifty dollars, one-half of which shall go to the 
informer, and any hauling seine or hauling 
seines, drag- net or drag-nets, and the boat or 
boats and material used in fishing the same are 
hereby declared to be forfeited, and the Justice 
or Justices before whom said conviction and 
condemnation shall be had, is authorized and 
directed to have said fishing apparatus sold by 
the sheriff or constable making said arrest to 
the highest bidder, and the proceeds, together 
with half the fine, after deducting the cost, 
shall be paid to the County Commissioners of 
the county in which said offence shall be com- 
mitted, for the use of the school fund of said 
county. 
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Src. 3. And be it enacted, That any person 
or persons, on conviction, failing to pay the 
fine as prescribed in the preceding section, 
shall be imprisoned in the county jail of the 
county in which said offence shall be commit- 
ted ; provided, however, that any one so offend- 
ing shall, upon conviction before any Justice 
of the Peace of the county in which said offence 

Peete ane shall be committed, have the right of appeal to 
the Cireuit Court of the county in which said 
offence shall be committed, under the same 
restrictions governing appeals from the decis- 
ions of Justices of the Peace. 


. Src. 2. And be it enacted, That this act shall 
Effective. take effect from the date of its passage. 


Chapter 354, Laws 1880, repeals Section 10, of 
Article 41, Code Public General Laws, title 
Fish and Fisheries, and re-enacts the same, 
as follows : 


Src. 10. No float or other device for fishing 
shall be anchored or located at any place, so as 
Not to inter: to interfere with any shore fishery now used as 
os such, or which may be hereafter established ; 
nor shall any seine be hauled from such floats 
or other device over the ground usually hauled 
over by any shore fishery; nor shall any float 
haul over the grounds usually hauled over by 
another float, which has cleared its haul and 
been located in the same position two or more 
fishing seasons, unless the said float shall 
abandon for one spring the locality previously 
occupied ; and any person or persons violating 
Penalty for this section shall, for each offence, pay a fine 
violation. = f= 
of not less than twenty-five dollars nor more 
than one hundred dollars; and for every hour 
such float or other device shall remain anchor- 
ed or located, after notice shall be given by the 
owner or occupant of such shore, float or fish- 
ery, requiring him to remove, he shall pay an 
additional fine of not less than ten dollars nor 
more than twenty-five dollars. 


jolie od By CG LOCAL LAWS. 


BALTIMORE COUNTY. 


Chapter 95, Laws 1880, protects fish in Middle 

River. 

SEcTION 1. Be it enacted by the General As- 
sembly of Maryland, That it shall not be 
lawful for any person or persons to take any 
fish in Middle River and its tributary streams, 
or in the waters of the Chesapeake Bay within 
one mile of the entrance into the said Middle 
River, bounding on or lying within Baltimore 
county, by means of any seines or nets whatso- 
ever. 


SEC. 2. And be it enacted, That it shall not 
be lawful for any person or persons to fish in 
said waters with nets fastened to stakes, com- 
monly known as pound, fyke or trap nets. 


Sec. 3. And be it enacted, That. upon infor- 
mation given upon oath or affirmation to any 
Justice of the Peace having jurisdiction of any 
violation of any of the provisions of this act, 
he shall issue his warrant for the arrest of the 
offender or offenders, and for the seizure of the 
Seines, nets, boats and other fishing outfit, to 
be directed to the sheriff or any constable of 
the county or other officer authorized to make 
arrests, or citizens, upon the receipt of said 
warrant to arrest any person or persons vio- 
lating the provisions of this act, and to seize 
any such seine, net, boat or other fishing out- 
fit, and found being used in violating any of 
said provisions, and to bring such offender or 
offenders before a Justice of the Peace most 
accessible or convendent, and upon conviction 
thereof the said offender or offenders shall be 
fined not less than twenty dollars nor more than 
two hundred dollars, one-half of such fine to be 
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paid to the use of the informer, and the other 
half to the use of the public schools of the 
county in which said offence was committed, 
and shall forfeit the seine, net, boat and other 
outfit used in such fishing, which shall be sold 
and the proceeds divided in such manner, and 
in case of non-payment of the fine and costs 
imposed by said Justice, the said offender or 
offenders shall be confined in the county jail 
for a period not exceeding forty days and ie 
less than twenty days, or until said fine and 
costs are paid. 


Src. 4. And be it enacted, That any person 
or persons who may feel himself or themselves 
agerieved by any judgment rendered by a Jus- 
tice of the Peace under the provisions of this 
act, shall have the right to appeal to the Cir- 
cuit Court of Baltimore county, upon condition 
and subject to the regulations now provided by 
the general law regulating appeals from Jus- 
tices of the Peace, but execution of the judg- 
ment of the Justice of the Peace shall not be 
stayed, unless the party appealing shall give 
bond to the State in double the amount of fine 
imposed, with security approved by the Jus- 
tice rendering the judgment, with conditions 
to prosecute his appeal with effect or to pay 
the fine imposed with all costs. 


Sro. 5. And be it enacted, That this act shall 
take effect from the date of its passage. 


CALVERT COUNTY. 


Chapter 179, Laws 1880, protects fish in the 
waters of Battle, Hunting and St. Leon- 
ard’ s Creeks, Calvert County. 


SecTION 1. Be it enacted by the General As- 
sembly of Maryland, That none but citizens 
of Calvert county shall, for any purpose what- 
soever, haul a seine or seines, or any other in- 
strument, in the waters of Battle creek, Hunt- 
ing creek or St. Leonard’s creek, in said county. 
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SEC. 2. And be it enacted, That no person 
whatsoever shall haul a seine or seines, or any 
other instrument, in said waters of Battle creek, 
or use Hunting creek or St. Leonard’s creek 
for the purpose of catching fish for sale, or for 
any other purpose than for home consumption. 


Src. 3. And be it enacted, 'That any person 
or persons violating either of the above sections 
of this act shall be deemed guilty of a misde- 
meanor, and upon conviction before a Justice 
of the Peace shall be fined not less than ten nor 
more than fifty dollars, one-half to be paid to 
the informer and the other half to the County 
Commissioners of Calvert county, for county 
purposes ; and that either the State or the de- 
fendant shall have the same right of appeal 
from the judgments of said Justices as is now 
allowed in civil cases. 


Src. 4. And be it enacted, That the boat and 
seine used by any person or persons violating 
either of the above sections of this act shall be 
responsible for the aforesaid fine. 


Sec. 5. And be it enacted, That this act shall 
take effect from the date of its passage. 


CARROLL COUNTY. 


Chapter 425, Laws 1880, protects fish in waters 
of Carroll and Frederick Counties. 

Section 1. Be it enacted by the General As- 
sembly of Maryland, That it shall be unlawful 
for any person or persons to take, catch or de- 
stroy any fish in the waters of Frederick or Car- 
roll counties except with hook and line, or by 
use of the dip net; provided that the Potomac 
river shall be exempted from the provisions of 
this act. 


Src. 2. And be it enacted, That any one vio- 
lating the provisions of the preceding section 
shall, upon conviction before a Justice of the 
Peace of said counties, be liable to a fine of 
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not less than five dollars nor more than ten 
dollars, for each offence, and upon failing to 
pay such fine and cost of prosecution shall be 
sentenced to imprisonment in the county jail 
of the county in which the offence has been 
committed for a period not exceeding ten days, 
said fine to be paid to the County Commission- 
ers for the use of the county ; provided, how- 
ever, that any person so convicted shall have 
the right of appeal to the next term of the 
county court. 


CECIL COUNTY. 

Chapter 27, Laws 1880, repeals Chapter 449, 
Laws 1878, and enacts the following in lieu 
thereof : 

1. It shall not be lawful for any person to 
lash or beat the waters of the Elk and Bohemia 
rivers with rods, poles or sticks, or any other 
instrument, or to make noises on the decks of 
any boat or any part of said boat for the pur- 
pose of driving fish into any net or seine within 
a half mile of Plum, Locust, Henderson’s, Rich 
Neck, Welsh, Lorts or Oldtield’s points on 
Heron island on the Elk river, or Town, Rich, 
Parlor, Long, Hackett’s or George’s point on 
the Bohemia river, when said points and island 
are occupied by persons engaged in gunning for 
wild fowl with decoys in the water nor within 
a half mile of the bridge over the Bohemia 
river when occupied by persons gunning for 
wild fowl from said bridge, unless the consent 
of such persons is first obtained to such fishing 
as aforesaid. Nor shall it be lawful to fish as 
aforesaid on the waters of the Elk and Bohemia 
rivers from the first day of April to the first 
day of September of each year. 


Any person violating any of the provisions 
of. “this act shall, upon arrest and conviction 
thereof before a Justice of the Peace in and for 
Cecil county, be fined not less than ten nor 
more than twenty-five dollars, to be recovered 
as other small debts are recovered. And all 
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fines imposed under this act shall be divided as 
follows: one-half to the officer making the 
arrest, and the other half to the County Com- 
missioners of Cecil county, to be applied by 
them to the use and benefit of said county. 


Src. 2. And be it enacted, That this act shall 
take effect from the date of its passage. 


Chapter 197, Laws 1880, repeals Section 1, 
Chapter 134, Laws 1876, and re-enact the 
same with amendments. 


1. On and after the passage of this act it 
shall be lawful for any owner, or owners, of 
land bordering upon the waters of the Elk, 
Sassafras and Bohemia rivers, and their tribu- 
taries, lying and being within the limits of 
Cecil county, or to whomsoever they may ex- 
tend the privilege, to take or catch fish from 
nets or traps known as pound nets, except 
from the first-day of June to the fifteenth day 
of September of each year ; provided that such 
pound nets shall not extend to or across any 
channel, nor shall they be so placed as to, in 
anywise, obstruct the passage of any vessel or 
boat engaged in trading in said waters; nor 
shall any seine or net be used in that portion 
of said pound nets that confines the fish, the 
meshes of which are less than one and a quar- 
ter inches square; nor shall any stake or post 
be used in placing said pound nets of a greater 
diameter than four inches in the largest part ; 
nor shall such stake or post be permitted to 
remain in said waters for a longer period than 
that prescribed in this act for the placing of 
said pound nets. 


SEc. 2. And be it enacted, That this act shall 
take effect from its passage. 


CHESTER RIVER. 


Chapter 114, Laws 1880, regulates catching fish 
in Chester River and its tributaries in Kent 
and Queen Anne Counties. 
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SECTION 1. Le it enacted by the General As- 
sembly of Maryland, That it shall not be lawful 
for any person or persons to take, capture or 
destroy fish in the waters of Chester River or 
its tributaries in Kent and Queen Anne coun- 
ties, by seines, drag-nets, set-nets, fish-baskets, 
fish-pots, weirs, pound- nets, fykes or any other 
means or contrivance whatsoever, which is now 
known or used in the capturing or destroying 
fish, or which may hereafter be invented for 
that purpose, from the tenth day of May to the 
first day of September, except with hook and 
line; provided, however, that seines or nets 
may be used for the taking of taylors and mack- 
erel fish, provided the meshes of such nets or 
seines are in the bar not less than one and 
seven-eighth inches, or in the mesh less than 
three and three-quarter inches. 


Sec. 2. And be it enacted, That it shall not 
be lawful for any person or persons who use 
stakes or poles in setting nets of whatever class 
or description, in the waters mentioned in the 
first section of this act, to leave such stakes or 
poles in the waters where they were used, but 
shall remove, or have removed, such stakes or 
poles from the waters where they were used, on 
or before the twentieth day of May in each 
year, nor shall they again be put down in said 
waters prior to the twentieth day of September 
following. 


Src. 8. And be it enacted, That for any per- 
son or persons, in said waters, in the first sec- 
tion of this act, to empty their seines upon the 
beach or shore at any time whilst engaged in 
fishing, so as to leave the smaller fish to perish, 
but to empty the same in water of sufficient 
depth to enable the smaller fish to return to 
the waters for growth and maturation, and any 
person or persons using seines, pound-nets, 
fish-baskets, fykes, traps or nets of any class 
or description that catch the fish alive, shall 
immediately cull them and return the small 
fish to the waters at the place where they were 
taken. 
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Src. 4. And be it enacted, That no person or 
persons, other than the bona fide residents of 
Kent and Queen Anne counties, shall use any 
boat or trap of any kind or description used in 
catching fish in the said waters of Chester 
River and its tributaries in said counties ; pro- 
vided, however, that persons owning or occupy- 
ing lands in said counties on said river and its 
tributaries, shall have the right to rent or oth- 
erwise grant to non-residents the privilege of 
fishing in or opposite their shores during the 
fishing season hereinbefore limited and fixed ; 
and further provided, that the right to take 
fish with hook and line shall be allowed to all 
persons at all times. 


SEc. 5. And be it enacted, That upon the in- 
formation of any citizen of either of said coun- 
ties, that he knows or verily believes that any 
person or persons have violated any of the pro- 
visions of this act, before any Justice of the 
Peace of either of said counties, the said Jus- 
tice of the Peace shall docket a case in the 
name of the State of Maryland against such 
person or persons so charged by oath as offend- 
ing, and issue a warrant at once to some one of 
the constables or the sheriff of such county, for 
the arrest of the party or parties charged in 
said oath with such violation of this act, to be 
brought before such Justice for trial, and said 
constable or sheriff shall seize the boat, tackle, 
nets and other equipments owned by or in the 
possession of such person or persons so charged 
with the violation of this act, when such viola- 
tion occurred, or at the time of such arrest, and 
safely keep such property so taken during the 
time pending the trial for such offence so 
charged, and if upon such trial the Justice of 
the Peace shall enter judgment for the State, 
such person or persons as against whom such 
judgment shall be rendered shall be fined not 
less than twenty nor more than fifty dollars for 
each and every offence, in the discretion of 
said Justice of the Peace; one-half of which 
fine shall be paid to the informer, the other 
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half to the school fund of the county where 
such judgment is rendered, and if such fine is 
not paid within five days from the date of said 
judgment, the said Justice of the Peace shall, 
on the sixth day thereafter, enter judgment of 
condemnation against the boat, tackle, nets, or 
other equipments of such offender which had 
been seized by the officer aforesaid, which said 
boat, tackle, nets or other equipments shall, 
after ten days’ notice, be, by the said officer, 
sold to the highest bidder for cash, and from 
the proceeds of such sale shall deduct the fees 
allowed constables upon executions, the costs 
incident to such trial and judgment, together 
with such expense as such officer may have in- 
curred in the taking and keeping of such prop- 
erty, and shall then divide the residue between 
the informer and the schools of the county 
equally, said officer not to be Hable for any 
damage or loss of said property while in his 
custody which may occur without fault on his 
part. 


Sec. 6. And be it enacted, That if any person 
or persons convicted of offending against any 
of the provisions of this act shall think himself 
agerieved by such conviction, he or they may 
appeal from the judgement of the Justice of the 
Peace before whom such conviction is had, at 
any time within ten days from the rendition 
thereof, to the Circuit Court of the county in 
which the trial was had. If any resistance be 
made to the officer directed to execute this act 
by any person or persons offending against the 
same, the said officer shall summon the posse 
comitatus and proceed therewith without delay 
to execute his duty under such warrant. The 
Justice before whom such offender or offenders 
shall be taken shall have full power to issue 
summons for all witnesses that be named to 
him, to compel their appearance and examine 
them under oath. 


Src. 7. And be it enacted, That all acts or 
parts of acts inconsistent with this act be and 
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the same are hereby repealed, and that this act, Inconsistent 
as : acts repealed. 
shall take effect from the date of its passage. 


FREDERICK COUNTY. 
See Carroll County. 


HARFORD COUNTY. 


Chapter 194, Laws 1880, repeals Section 1, 
Chapter 41, Laws 1867, and re-enact as fol- 
lows : 


Src. 2. And be tt enacted, That it shall not 

be lawful for any person to whip orbeat the ins 
waters of Romney creek, in Harford county, whip or beat 

with poles, sticks, or any other thing for the “** 

purpose of driving fish into seines, fish "be askets, 

or any other contrivance for ¢ -atehing fish ; nor 

shall it be lawful for any person, at any time, 

to do said acts, or any other thing for the pur- 

pose, or which will have the effect of frighten- . 

ing or driving wild ducks or other wild water- 

fowl from their feeding or roosting grounds in 

said creek ; nor shall it be lawful for any per- 

son, at any time, between the first day of 

October and the fifteenth day of March, in 

each and every year, to erect any fish pot, or 

to fish with any drag net, fish basket, or any 

other snare, for fish, in the waters of said creek. 


KENT COUNTY. 
See Ohester River. 


PATAPSCO RIVER. 


Chapter 76, Laws 1880, repeals Section 1, 
Chapter 79, Laws 1874, and re-enacts the 
same with amendment, as follows : 


Srction 1. Be it enacted by the General As- 
sembly of Maryland, That from and after the 
passage of this act it shall not be lawful for any 
person or persons to take, capture or destroy 
fish by seine or seines, drag-net or drag-nets, 
set-net or set- nets, dip- net or dip-nets, stir- net Unlawful to 
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brush or fascine nets, or any means or contriv- 
ances whatever of the nature of a seine, which 
are known to destroy or capture fish, or to de- 
stroy or capture them by shooting or striking 
through the ice, or otherwise, than by hook 
and line, commonly known as angling, in the 
Patapsco river, above the point where the old 
turnpike road from Baltimore to Washington 
crosses the said river. 


Src. 2. And be it enacted, That this act shall 
take effect from the date of its passage. 


QUEEN ANNE COUNTY. 
See Chester River. 


SOMERSET COUNTY. 
Chapter 379, Laws 1880, prevents catching fish 
except in certain cases in Coulbourw s Creek. 


SECTION 1. Be it enacted by the General As- 
sembly of Maryland, That it shall be unlaw- 
ful for any person to take or catch, or destroy, 
in any manner whatever, fish in the waters of 
Coulburn’s creek, in Somerset county, with 
any kind of seine, net or weir, except such 
nets as are used for catching rock fish, during 
the months of Mareh, April and May, which 
said last mentioned net shall not exceed in 
leneth twenty fathoms; but nothing herein 
shall be construed to prevent fishing with hook 
and line. 


Src. 2. And be it enacted, That any person 
or persons who may violate the provisions of 
this act shall, upon conviction thereof before 
any Justice of the Peace for said county, be 
fined for each and every offence the sum of 
twenty dollars, and to stand committed in the 
county jail until the fine and costs are paid. 


Src. 38. And be it enacted, That any person 
feeling aggrieved by any decision under the 
provisions of this act shall have the right to 
appeal to the Circuit Court for said county. 
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Src. 4. And be it enacted, That this act shall 
take effect from the date of its passage. 


WASHINGTON COUNTY. 


Chapter 322, Laws 1880, repeals Sections 102 
and 103, Code Public Local Laws, title 
Washington County, sub-title Fish, and 
re-enacts as follows : 


102. It shall not be lawful for any person to 
whip or beat the water in the Antietam creek 
or its tributary streams, Beaver creek, Long 
Meadow branch and Little Antietam, with 
poles, sticks or other things, for the purpose 
of driving the fish into nets, seines, fish bask- 
ets or other snares, or to erect any fish pot, or 
to fish with any net, basket, gig, trot line, or 
in any other manner, except with the angling 
rod and dip-nets. 


103. Any person offending against the pro- 
visions of the last preceding section shall be 
arrested and taken before a Justice of the 
Peace, and on conviction, shall forfeit and pay 
for each offence, and for each month a fish pot 
may be suffered to remain in any of the streams 
aforesaid, a fine, not exceeding the sum of 
twenty dollars, and in default of payment of 
such fine shall be connnitted to the county jail 
for a term not exceeding sixty days, the said 
fine to be recovered in the name of the County 
Commissioners of Washington county, before 
a Justice of the Peace, one-half to be paid to 
the informer and the other half to the school 
fund of said county ; provided that any person 
feeling himself agerieved by the judgment ren- 
dered by any Justice of the Peace, in proceed- 
ings under the provision of this and the last 
preceding section, shall have the right to ap- 
peal from said judgment to the Circuit Court 
for Washington county. 


SEC. 2. And be it enacted, That this act shall 
take effect from the date of its passage. 


Effective. 


Unlawful acts_ 


Fine for vio- 
lation. 


Effective. 
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use pound net, 
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WICOMICO COUNTY. 


Chapter 448, Laws 1880, protects fish in waters 
of Wicomico County. 


SEoTion 1. Be it enacted by the General As- 
sembly of Maryland, That it shall be unlawful 
for any person or persons to set, stake, or in 
any manner place any pound net or fyke net 
made of twine, in the waters of Wicomico 
county, at any time. 


Src. 2. And be it enacted, That it shall be 
unlawful for any person or persons to catch, 
take, capture, kill or injure any shad, herring, 
rock, perch or any other kind of fish with haul 
seine, float seine, stake seine, or any other kind 
of seine, net or fish trap in the waters of said 
county, between the twentieth day of May in 
each and every year, and the first day of Sep- 
tember in the next succeeding vear. 


Src. 3. And be it enacted, That each and 
every person who may violate any of the pro- 
visions of this act shall be deemed guilty of a 
misdemeanor, and upon conviction thereof, 
before any Justice of the Peace of Wicomico 
county, shall be fined by the said Justice of 
the Peace sitting in the case a sum not less 
than ten dollars nor more than twenty-five 
dollars, for each and every violation aforesaid; 
and each and every person so convicted and 
fined shall be committed by the said Justice of 
the Peace to be confined in the county jail in 
said county until the said fine and all costs of 
the prosecution are paid; and shall, in addition 
to the said penalties, also forfeit and lose all 
seines, nets and boats of every kind which may 
be used by them in violating as aforesaid. 


Src. 4. And he it enacted, That it shall be 
the duty of the Justice of the Peace to decree 
the forfeiture mentioned in the preceding see- 
tion, and to order and direct the constable or 
other officer making the arrest, to take and sell 
any property so forfeited as aforesaid, after 
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first giving at least ten days’ notice by adver- 
tisement inserted in some newspaper published 
in said county, or by advertisement posted in 
three of the most public places in the neigh- 
borhood in which the offender may live, of the 
time and place of sale, and the said sale shall 
be for cash; and after deducting all costs and 
charges of ‘adv ertising and making said sale, 
the balance of the proceeds of said sale shall 
be equally divided, and one-half thereof shall 
be paid by the officer collecting the same to the 
informer, and the other half shall be paid by 
said officer to the treasurer of the school board, 
for the use and benefit of the public schools in 
said county. 


Sec. 5. And be it enacted, That any person 
or persons feeling agerieved by the decision of 
the Justice of the Peace made and given under 
the provisions of this act, shall have the right 
to appeal to the Cireuit Court for said county ; 
and shall be notified of the said right of appeal, 
by the said Justice of the Peace, at the con- 
clusion of the proceedings before him: pro- 
vided, however, that no appeal shall be granted 
as aforesaid, unless the person so appealing 
shall first, within ten days after the entering 
of the judgment of the said Justice of the 
Peace, give a full and sufficient bond, with two 
good and responsible sureties, to be approved 
by the said Justice of the Peace to the State of 
Maryland, with condition to prosecute said 


appeal to the said Circuit Court at its next. 


session thereafter, and also to pay the fine 
already imposed, together with all the costs, 
both before the Justice of the Peace and the 
Circuit Court, in the event the said judgment 
shall be affirmed. 


Src. 6. And be it enacted, That on informa- 
tion being given on oath to a Justice of the 
Peace of said county that a violation of any of 
the provisions of this act has been, or is being 
committed by any person or persons, the said 
Justice of the Peace shall forthwith issue his 


Right of ap- 
peal. 


Issue warrant 
for arrest. 


How constru- 
ed. 


Effective. 


Unlawful to 
set seines, &c. 


Unlawful to 
haul with seine. 
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warrant, in the name of the State of Maryland, 
for the arrest of the offender or offenders, which 
warrant shall be directed to the sheriff or some 
constable or baliff in said county, and the offi- 
cer receiving said warrant may summon the 
posse comitatus, when necessary, to aid him in 
making any arrest under this act. 


Sec. 7. And be it enacted, That nothing in 
this act shall be so construed as to prevent any 
of the citizens of Wicomico county from cateh- 
ing or trapping fish in any of the waters of said 
county, for private use, at any time of the year. 


Sec. 8. And be it enacted, That all acts and 
parts of acts inconsistent with the provisions 
of this act be and the same are hereby repealed, 
and that this act shall take effect from the date 
of its passage. 


WORCESTER COUNTY. 
Chapter 223, Laws 1880, regulates fishing in 
Synepuxent Bay. 


SEcTION 1. Be it enacted by the General As- 
sembly of Maryland, That it shall be unlawful 
for any person or persons to place any set seine 
or seines, or any seines or hets in any manner 
rendered stationary, in that part of the waters 
of Synepuxent bay, north of South Point, Isle 
of Wight bay, Assawoman bay and Saint Mar- 
tin’s river, which is located equally at all points 
on either side of a line drawn through the cen- 
tre of each of said waters, from the northern to 
the southern extremity thereof, and extending 
in width at all points of said line one-third part 
of the distance which separates the opposite 
shores of the waters aforesaid, at said points ; 
and all seines or nets used in violation of this 
act shall be forfeited and sold as hereinafter 
directed. 


Src. 2. And be it enacted, That it shall be 
unlawful for any person or persons to haul or 
fish with any haul or set seine or seines, or to 
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leave or to permit to remain setting, any set 
Seine or seines in any part of the waters of 
Synepuxent bay and its. tributaries, north of 
South Point, during the interval from the hour 
of six o’clock P. M. of Saturday of each week 
until the hour of six o’clock A. M. of the fol- 
lowing Monday. 


Src. 3. And be it enacted, That no person 
shall catch by means of a seine or seines any 
perch fish of not less than a fourth of a pound 
each in the waters described in the preceding 
section. 


Sec. 4. And be it enacted, That any person 
violating any of the provisions of this act shall 
be guilty of a misdemeanor, and upon convie- 
tion thereof before a Justice of the Peace for 
Worcester county, or in the Cirenit Court of 
the same county, shall be fined not less than 
five or more than twenty dollars, and be im- 
prisoned until said fine and all costs in the case 
are paid ; provided said imprisonment shall not 
exceed thirty days in any event. 


Sec. 5. And be it enacted, That upon infor- 
mation given upon oath to any Justice of the 
Peace of Worcester county of any violation of 
any of the provisions of this act, the said Jus- 
tice shall issue his warrant for the arrest of the 
offender or offenders, and the seizure of the 
seine or seines used in violation of this act, 
which warrant shall be directed to the sheriff 
or any constable of Worcester county, requiring 
said offender or offenders to be brought before 
him, and also all seines used in violating this 
act, whether the owner of the same be known 
to him or not. 


Src. 6. And be it enacted, That it shall be the 
duty of any Justice of the Peace of the county 
aforesaid, before whom it shall be proven sat- 
isfactorily that any nets or seines have been 
used in violation of this act, to cause such nets 
or seines to be sold at public auction to the 


Weight spe- 
cified. 
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Issue warrant, 
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highest bidder for cash, after giving ten days’ 
notice of the time and place of such sale in at 
least two public places in the vicinity of said 
sale, and one-half of all fines collected under | 
this act shall go to the informer, and the other 
half to the school fund of Worcester county. 


TERRAPINS. 


Chapter 462, Laws 1880, repeals Section 2, 
Chapter 424, Laws 1878, and re-enacts the 
same, as follows : 


Section 2. Be it enacted, That it shall be 
unlawful for any person or persons to take or 
catch from the waters of this State, any diamond 
back terrapins of a less size than five inches in 
length upon the bottom shell, at any time, pro- 
vided that the provisions of this section shall 
not apply to Worcester and Dorchester counties. 
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